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THE ENGINE ROOM OF A GREAT STEAMER. 


It is practically impossible, says the Engineer, Lon- 
don, to convey an accurate impression of the appear- 
ance of the engine room of a great modern steamer by 
photographs. There is not sufficient light available, 
and what there is is uncertain and unsuitable for the 
photographer's pu Again, it is seldom possible 
to secure 2 sufficient distance between the camera and 
the portion of the machinery to be photographed. 
Nothing remains then but for an artist to make 
sketches. and to do this makes no small demand on 
the artist’s skill and experience. We venture to think 
that our reproductions of drawings, made in the en- 
gine 100m of the Peninsular and Oriental Company’s 
new and splendid steamship Caledonia, will convince 
our readers that, difficult as the task is, it is not im- 
possi ble. 

, These drawings are seven in number. The third 
shows the lower platform as seen from the port side of 
the ship, with Messrs. Brown Bros.’ reversing gear. 


The Caledonia is a single serew ship. Looking 
through the space between the A frames, the conden- 
serisseen. On the extreme left is the buikhead be- 
tween the engine and boiler rooms. Against the bulk- 
head stands a Weir’s feed pump. The small ** wheel” 
on the A frame is the cylindrical casing of a Durham 
and Charehill marine governor. Immediately under 
itisthe engine room log slate. The clock, counter 

rating at the to 
p e second platform at the 
PP a third drawing conveys an excellent idea of 
great size of the crank shaft and connecting rods. 
The crank guards are supposed to be unshipped, and 
we are looking astern through the A frame. 

The sixth view is taken on the third platform, At 
are end we see one of the two high pressure cylinders. 
To the right of the center is the top of the valve cas- 
ing for the intermediate cylinder, and at the other end 
can be seen the rocking lever by which the high pres- 
a valve spindle is driven. he pipes seen in the 
background are the main steam pipes; those in the 
foreground are the exhaust pipes to the intermediate 
cylinder. The pipes are all very heavily clothed with 
non-conducting composition, which greatly adds to 
their apparent diameter. The composition is covered 
with canvas and that again with wire netting secured 


STEAMER CALEDONIA —THE 


by iron bands; these are painted black, the canvas 
and netting light stone color. Under the grating, in 
the extreme left hand corner, may be noticed one of 
the exhaust pipes from the low pressure cylinder to 
the condenser. Higher up in the picture, but still to 
the extreme left, is seen the steering engine. The in- 
verted dome at the top is a portion of the Weir feed 
water heater. 

The fifth view was taken on the top platform 
looking astern. In front is seen the piston valve cas- 
ing of one of the high pressure cylinders, the high 
pressure cylinder and the lifting gear for the interme- 
diate cylinder cover attached to the transverse girder, 
in which position it remains while the ship is at sea. 
In the left hand front corner is the upper portion of 
the Weir heater. The main steam stop valve can be 
seen at the off side of the high pressure valve casing. 

The first view affords an excellent example of the 
difficulties to which we have referred as standing in 
the way of an artist. Here it has been found neces- 
sary to suppose the main engines to be removed alto- 
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ELECTRIC 
gether, in order that the electric light engines and 
dynamos may be seen without obstruction. At the 
extreme left is seen the spare crank shaft up-ended 
against the bulkhead. Close to it is the hydraulic 
engine, supplying water under pressure for working 
derricks, etc. Right in front is a donkey pump 

The electric lighting on board this ship has been 
carried out by Messrs. Siemens Bros. & Company. 
There are 734 incandescent lamps of 16 candle power 
fitted up in the vessel, besides eight deck lanterns with 
three lamps each for use when discharging cargo, and 
two are lamps for use in passing through the Suez 
Canal, one of 50 amperes in a projector for use at the 
bows and the other of 20 amperes for a mast head 
light. These lamps if all ranning at once would re- 
quire 52 kilowatts, and this is provided for by three 
sets of generating plants, each of 23 kilowatts ; usually 
one set is held in reserve. The three sets are quite 
similar and each consist of a Siemens H. B. }§ dynamo 
for 220 amperes at 105 volts, coupled direct toa Tangye 
Archer type vertical compound engine, with 8 in. and 
16 in. cylinders and 10 in. stroke, running at 220 revo- 
lutions per minute and working with 150 Ib. steam 
pressure. We illustrate an engineand dynamo. Both 
slide valves are Trick ported. The wiring is carried 
out with highly insulated India rubber covered wires 
in teak casings, except in the engine and boiler rooms, 


LIGHT INSTALLATION. 


where they are inclosed in iron pipes; the iron struc- 
ture of the ship is used for the return circuit. Joints 
in the wires are avoided by the use of special junction 
boxes, each serving forten lights. The Caledonia is 
the forty-fourth Peninsular and Oriental vessel fitted 
by the same contractors, who, besides, have eight 
others just completed or in hand. 

The seventh view, on the starboard side of the engine 
room, illustrates the two circulating pumps set at an 
angle. A portion of the condenser has been broken 
away in order that the Kingston valve may be seen. 
Just abead of the forward centrifugal is a duplex 

ump. At the top left hand corner is a portion of the 

eir heater. 

The Caledonia is a ship of 7,500 tons ard 11,000 indi- 
cated horse power, constructed and engined by Messrs. 
Caird & Company, Greenock. She is 486 ft. long, 54 
ft. beam and 37 ft. deep. She has accommodation for 
820 saloon passengers and 150 second cabin passengers, 
but no steer accommodation whatever, none being 
provided in the Peninsular and Oriental Company’s 


AY 


steamships, simply because there is no demand for it: 
She has space for 1,500 tons of cargo. She is com- 
manded by Capt. Andrews and Mr. J. Stevenson is 
chief engineer. Her crew numbers about 300 all told, 
largely composed of Lasears and Seedy boys. he 
ship sailed on her maiden voyage on the 5th of Octo- 
ber. On her tria! trip, run from the Clyde to Queens- 
town, her maximum speed was 182 Knots, a hly 
paaeeaatney result. She has four masts and two fun- 
nels, 

Her angie very closely resemble those of the Cam- 

nia and Lucania ; that is to’ say, there are five cyl- 
nders driving three cranks. The engines farthest 
forward and farthest aft are tandem. The central 
crank is driven by a single cylinder, the intermediate. 
Thus the two high pressure cylinders exhaust. as 
shown in our sixth view, into the valve chest of the 
intermediate cylinder, and that cylinder in turn ex- 
hausts into the two low pressure cylinders imme- 
diately under the bigh pressure cylinders. The At- 
lantic liners have twin serews, the cylinders for each 
serew being two high pressure 87 in., one intermediate 
79 in. and two low pressure 98 in. in diameter. These 
are intended to indicate about 15,000 irdicated horse 
power, or 30,000 for the two. 

The Caledonia has, as we have said, only one serew. 


The cylinders are two high pressure, 38 in, diameter, 
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one intermediate, 69 in., and two low pressure, 84 in. 
diameter, which corresponds to one high pressure cyl- 
inder, 46% in. diameter, one intermediate 69 in. diame- 
ter, and one low pressure, 118% in. The latter size is 
too great, and a far better result is got by using five 
cylinders instead of three. The turning moments are 
more regular and the risk of a broken cylinder is re- 
duced. The high pressure piston valves are, as we 
have said, driven off the low pressure valve spindles 
by rocking levers, as shown. The »yiston valves might 
have been placed directly over the oe pressure valves, 
but the ports would then have been much too long 
and the unbalanced weight would have been very 
great, the low pressure slide alone weighing nearly 14¢ 
tons; as it is, the piston vaive partly balances the 
weight of the slide valve. 

The annexed tabular statement gives the principal 
dimensions of the Caledonia’s engines. 

The propeller is of manganese bronze and is four- 
bladed ; the diameter over all is 21 ft.; the blade sur- 
face is 129 square ft.; the pitch is variable, between 28 
ft. 6in. and 31 ft. 6 in.; when she sailed or her first 
yortes it was set at 30 ft. 6in.; the length of blade is 

t. in. 

Steam is supplied by three double and four single 
ended boilers, They bave all the same diameter—15 
ft. The total number of fires is thirty. The heat- 
ing surface in the three double-ended boilers is 
14,139 square ft., and the grate surfave, 358°8 square 
ft.; the surface in the four single ended boilers is 
9,870°8 square ft., and the grate surface is 229°2 square 
ft. Thus the total heating surface of all the boilers is 
24,000 square ft., which allows nearly 244 square ft. 
per horse for 11,000 horse power and nearly 16 horse 
power to the square foot of fire grate. 


DIMENSIONS OF THE CALEDONIA’S ENGINES. 


Number of cylinders..... .....- 5 
. . 88 in., 69in., 84 in: 
Diameter of piston rods..........114¢ in, 
Valves: 
High pressure... ....... 
Intermediate........... Piston 
LOW Slide. 
Crosshead pins—diameter........ 1144 in. X 12 in. 
Crank cheeks, in. thick. 
Kecontric 7in. atcenter 18 ft. 
Diameter of thrust shaft*... .... 21% in. 
Number of thrust blocks........ 3 
Total number of collars.......... 26 
Total 6,190. sq, in. 
Diameter over collars,............ 281¢ in. 
Diameter inside collars........... 21 in. 
Length of tunnel bearings... ... 2 ft. 6 in, 
Number of tunnel bearings.... .. 


Diameter of tunnel shaft couplers. 41 in. 


The ship is altogether a very splendid specimen of 
modern marine naval architecture. e have to ex- 
press our thanks to the Peninsular and Oriental Com- 
pany for the facilities afforded to our special artist 
while waking his sketches. 

CONCRETE CONSTRUCTION, 
By Mr. Ernest L. RANSOME. 

THE practical application of concrete may be con- 
veniently divided into four divisions—viz. : 1. False 
work. 2 Materials. 3. Tools. 4. Labor. 

The second division can be usefully divided into 


four sections—viz.: A. Cement. B, Aggregates. C. 
Iron. D. Water. 


DIVISION 1. 


False Work.—Concrete, in respect to false work, is 
unfortunate in comparison with other masonry, be- 
cause it not only needs more expensive centering 
whenever centering is necessary, but it also usually re- 
quires cribbing, whereas other masonry does not. 

This characteristic entirely prohibits its use in many 
cases where in all other respects it would be desirable, 
and it is therefore an obstacle to the more extended 


use of this valuable construction that should be mini- 
mized as much as sible. 

Of late years I have met with considerable success by 
adopting systems ot standard centering and cribbing, | 
which, while not of universal application, are of great 
use, permitting, as they have done, of the construction 
of floors and buildings that otherwise could not have | 
been attained; but as this is of interest to the con- 
tractor rather than to the architect, I will not enter 
into a detailed description thereof. 

Great difficulties have often arisen from the swelling 
of the sheeting of the centering or cribbing caused by 


* Lucania’s shaft 2534 in. 


THE THIKD PLATFORM—STEAMER CALEDONIA. 


the wood absorbing the moisture of the newly placed 


concrete. From this cause many arches have beep 
~)~ and broken, floors cracked and walls throw: oyt 
of line. 

By using sheeting boards of moderate width, -ay § 
to 8 inches, and beveling one edge slightly, the boards 
may be put close together, and when expansioi: o¢ 
curs the only effect will be to slightly crush the sha 
outer edge of the bevel without lifting or disiurb. 
ing the concrete abutting or resting upon it, the wid. 
est side of such boards being of course placed facing 
the concrete. 


This is such a very inexpensive, simple and unf:.iling 


= 


ON THE TOP PLATFORM. 


remedy that from its conception IT have used it in all 
and since its use I have never had any trouble 
from swelling of the timber. Some such device as this 
is especially necessary in dry climates, also in light 
constructions, such as floors of but an inch or two in 
thickness, or hollow walls. 
For standard centering or cribs, if of wood, it is ad- 
visable to make them of planed lumber. The surface 
of the wood should be thoroughly coated with com- 


|mon thick kerosene oil before it is used for the first 


time, and before each subsequent use it should be 
brushed over afresh with the oil, or else with a paste 
made of castile soap and water. Fish oil is objection- 
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+ is apt to injure the surface of the con- 
= + Lineoal oil is generally too gummy for this 
a aceepted as a general rule that false work 


be 
It may ting, well braced, is more economical than 


of ews te with braces farther apart. I am aware 


ic is pot the usual practice. 
neue effect can be much more cheaply 


The orname 
a by reeessed than by projected work. 
a Under this head cement, by reason of its 
ater cost and active qualities, stands out pre-ewi- 
I wil! |imit my remarks under this subdivision 
to Portland cement, with the exception of the follow- 
a Ser where rapidity of construction is not a great 
object, and az«regates are unusually cheap, by the use 
of common liive, with or without some of the cheap 
native cements, properly handled, work of a good 
quality and astonishing cheapness can be made—1 
part of lime to 40 parts of aggregates not being con- 


ittle in some cases. 
sidered to ii went, a giant from its birth, is striding 


rtland cemen 
R. along in the way of improvement in quality 
and price, so that formulas of tests that were thought 
severe a few years ago would not be considered suffi- 


‘antly exacting at the present time to insure as 
~y- 8 the cement that would successfully pass 
Othe eurrent technical literature teems with methods 
of testing, so that we can hardly go astray in the selec- 
tion of a good cement The three principal requisites 
for a first class cement are as follows : 

1. That it sets or hardens without undue expansion 
or contraction. 
2. That it be sufficiently finely ground. 
8. That its tensile strength be high. 
usual methods of ascertaining these points 


1st. The eake test. This test is so well known that a 
@escription of it here is unnecessary. When time is an 
object, by the use of hot water the test may be hasten- 


= 


y 


HY 


tough rock, free from clay or dirt, and having a rough 
surface and sharp angles when broken; it should be 
so graded, from the finest grains to the oy pieces 
admissible in the work it is for, as to give, while retain- 
ing the largest proportion of large sized pieces, the 
smallest proportion of voids. 

If the aggregate is all of one — the desired ag- 
gregation can be determined by weighing a given 
measure, That proportion which, while retaining the 
maximum amount of large pieces, weighs the most is 
the best. 

If, on the other hand, the aggregate is com of 
different materials, then that proportion which in a 
given measure and under the same limitations as just 
given will permit of the introduction into the filled 
measure of the least quantity of water is the best. 

In making such tests the larger the measure the bet- 
ter ; a round measure is better than a square box, and 
it should not contain less than 2cubic feet. The ma- 
terial also ought to be shaken down into the measure. 
It is desirable, when time will permit, to make these 


ordinarily with cements of equal fineness the relative 
strength of different brands will remain about the 
same as under the test with neat cement. 

For fireproof work care should also be taken to avoid 
such aggregates as contain feldspar, and where the 
possibility of the concrete being subjected to a long 
continued red heat is sufficiently probable as to be 
worthy of precautions being taken to meet its effects, 
limestone also should be rejected from the aggregate. 

To those who have studied the matter practically, 
it is evident that in the large majority of cases the 
prejudice against the use of the dust and finer parti- 
cles created in crushing brick or stone is unfounded, 
and the practice of prohibiting these and substitutin 
therefor ordinary sand is strongly to be condemned. 
Lieut. Innes found that both limestone dust and 
ground burnt clay gave stronger results than the 
purest sands, and tests and works carried out under 


my supervision thoroughly corroborate this. 


THE CIRCULATING PUMPS. 


ed. Under expert supervision the * boiling test” is by 
many considered superior to the cake test, but the 
difficulties in the way of carrying it out, and some 
uncertainties in the results that yet linger about this 
hew test, prevent me from advocating its substitution 
for the older test. 

2d. The test for fineness. Ninety 
cement should pass through a 100 mes 
10,000 holes to the inch. It would be better to use a 
yet finer screen for testing, but for the difficulty of 
readily obtaining finer screens. The practice of using 
coarser screens is to be condemned, because they pass 
much that is inert. The screenings should feel soft 
and silky to the touch. The residue on the screen 
should be hard, black, angular grains. The economic 
importance of fine grinding has seldom been ex: 
— It is usually unduly disregarded, yet it has 

n established beyond reasonable doubt by repeated 

experiments that the sand-like grains of t 
are pertectiy inert and useless, Still, unlike 
aeation, this is an economic question, and the ill 
: pe coarse grinding, if not apparent in the first 
= , can be overcome by making due allowance for the 
oarse portion in proportioning the cement to the ag- 
gregate, and then but little harm will follow the use of 
round cement in ordinary work. 
oak Tensile strength. This test is usually and best 
— % the aid of the ordinary testing machine. 
prt rst class cements will now develop tensile 
jon 1s of 600 or 700 pounds per square inch in seven 
inte = while this may be too high a standard to 
un A yet the cement that will not furnish a 
jeden J gerd pounds in seven days ought not, in my 
tionally ted yo as first class, unless it is excep- 
aun to the aggregates not much has been 
teen} ed. Sufficient interest is not usually taken in 
pe nan materials, which, nevertheless, have a pow- 
a niuence upon the character of the concrete, so 
Gawker results than a good cement 


A first class aggregate should be made of a hard, 


r cent. of the 
screen having 


}son of their greater toughness and elasticity, 


The largest stone does not necessarily make the best 
aggregute. For instance, finely crushed granite is for 
some purposes inferior to finely crushed limestone, al- 
though as arule the granite is the harder of the two. 
One reason for this is not hard to seek. Owing to the 
brittle quality of granite, in crushing it is not only 
broken into small pieces, but many of these pieces are 
so bruised or contused that upon a little pressure be- 


applied by the finger or thumb, they will crumble. 
ith limestone and many other softer rocks, by ne 
t 8 

not the case. 


Again, some stones, as quartz and the like, have sur- 
faces of such smoothness that the adhesion of the ce- 
ment thereto is not so good as that between cement 
and other stone, such as basaltic lava, sandstones and 


e cement | 
the first | 


the like, which, when fractured, present a rough sur- 
face. Such stones as these latter usually make first 
class aggregate. Broken stone, as a general thing, is 
a better aggregate than gravel. Sometimes a mixture 
of the two is preferable to either alone. Usually the 
use of one or the other has to be determined by the 
economic side of the question and the local supply. 
When from such causes gravel is selected, its quality 
can be greatly improved, at small cost, by running it 
through a crusher that will break the larger pieces as 
they pass. 

The common practice of limiting the maximum size 
emg so that they will pass through a 3-inch ring is, I 

hink, open to question. In massive work, stones 
much larger may advantageously be used, not, how- 
ever, if the late fashionable practice of “dry concrete ” 
is adhered to. 

The experiments carried out by Mr. Elliot C. Clarke 
tend to show that the presence of a small amount of 
clay in the concrete is no detriment to the strength of 
concrete, even with clay as much as 10 per cent. of the 
aggregates and cement combined. 

In corroboration of this I would instance the Ni- 
agara gravel, which, while it contains a marked quan- 


tests with a mixture of 1 of cement to 3 of sand; but | 


ing exerted upon them, such, for instance, as can be | 


ant question is, What is the poeee proportion of 
cement to use for any given work ? 

With first class materials, in round figures and within 
the limits of proportions between the cement and the 
aggregates of from 1 to 4 to 1to 14, the crushing 
strength of concrete, when skillfully made, at a month 
old rd be taken as follows in tons pe square foot. 
Multiply the constant number 700 by the number 
ee the proportion of cement used, and di- 
vide it by the relative number representing the amount 
of aggregate used. For instance, a concrete composed 
of 1 part of cement to 14 parts of aggregates should, 
when properly seasoned, have a crushing strength 


700 x 1 


14 


strength will have increased some 25 per cent. and 
when twelve months old it will have increased some 50 


per cent. 

Under this rule a concrete composed of 1 of cement 
to 14 of aguncente would be about on a par with good 
brickwork when a month old, and about 50 per cent. 
stronger when twelve months old. This rule reduces 
the strength of the concrete too much as the ay 
tion of te is increased, but it is reasonably cor- 
rect and quite safe to act upon. 


SECTION C.—IRON, 


The tensile strength of concrete is comparatively 
little, and by reason of the gradual though slight 
| shrinkage that takes place in all concrete structures 
| that age in dry situations, should not be relied upon 
in any important work. 

For giving tensile strength to concrete, all modern 
workers of note now use iron in some form or other. 

Angular iron bars, cold twisted, commend themselves 
in many ways, and on this continent they have been 
more largely used than any other form in concrete iron 
construction. 

The advantages of this cold twisting are many. 
They may be summed up as follows: 

ist. The tensile strength of iron is largely increased 
—viz., from 20 to 50 per cent., dependent upon quality 
of iron used. 

2d. Its elongation under strain is considerably less- 
ened, a very important advantage in concrete iron 
construction. 

3d. It forms a continuous key with the concrete, both 
longitudinally and also athwart the bar. The effect 
of the twist is to grip the concrete in*every direction, 
and in fireproof flooring and other work where light 
construction is desired, the importance of this univer- 
sal key is very great, for it counteracts the tendency 
which the bar otherwise would have to split the con- 
crete along the line of tension, 

4th. The cost of twisting is nominal, and the royal- 
ty for its use not prohibitory, 

In placing these bars care should be exercised in 
putting them in position where they will best exert 
their strength. They should be straight and laid di- 
rectly in the line of strain. Any deviation from this 
rule should be such that the tendency to straighten, 
which invariably occurs upon the application of the 
strain, will do little or no damage, such a deviation, 
| for instance, as laying the bar of a floor beam with a 
slight eng in the center. In such a case, when the 
strain takes place the tendency to straighten would 
have the effect of thrusting the center of the bar up- 
ward against the downward thrust of the load, and it 
would be harmless. If on theother hand the bar was 
laid crowning in the center, upon the floor being load- 
ed, the tendency of the bar to straighten would be in 
the same direction as that of the downward thrust of 
the floor load, and the consequences would be detri- 
mental, if not fatal, to the integrity of the structure. 

Concrete is an exceilent conservator of iron. Von Em- 
perger states that he knows of a case where iron rods 
were found perfectly rust free after having been em- 
+-bedded in concrete below the water level for 40 years. 
(T. A. V. C. E., Vol. XXXI,, p. 447.) 

W. G. Triest, Jr., states that a wrench that had been 
buried in concrete 22 years had kept its black metallic 
surface. (T. A. V. C. E., Vol. XXXL, p. 467. 

Referring to some concrete foundations that I built 
about ten years ago, the president of Starr & Co. 
writes as follows, under date of December 30, 1898: 
“Though this foundation is on tide land and sub- 
merged in salt water more than half way up, there is 
no rusting or deterioration to the iron. e bad occa- 
sion to cut through one of the arches and found the 
iron as stated.” A long time ago I embedded a dozen 
pieces of hoop iron in as many blocks of concrete, leav- 
ing one end of each piece of iron projecting from the 
surface. After years of exposure to sea air, all the ex- 
posed iron had rusted away, or so nearly as to leave 
but a few soft, jagged needles of rust that were readily 
removed by the hand. In all cases upon cutting into 
the blocks I found the iron almost as good as new, and 
— one to two inches from the surface it was invari- 
ably so. 


of = 50 tons; when three months old the 


SECTION D.—WATER. 


The water for mixing should be clear, and by prefer- 
ence soft. If it cannot be obtained of ordinary purity, 
then due allowance should be made for the impurities 
by an additional poe” of cement. 

Sufficient water should be used to bring the mass 
when thoroughly mixed into a stiff, sticky, tenacious, 
viscous condition. An error as tothe amount of water 
that should be used in concrete some years ago crept in 
the professional practice both of engineers and archi- 
tects, and with surprising rapidity permeated and revo- 
lutionized it. I allude to the erroneous theory that 
only sufficient water should be used to slightly moisten 
the mass, and hardly enough to render it esive in 
its uncompacted state. 

An error seldom takes the hold this did upon a skilled 
body of men without some apparent justification. The 
only justification that I have been able to find after 
considerable research is the fact that, in making bri- 
quettes for testing purposes, the use of a minimum 
quantity of water gives the best results. From this 
one little isolated fact the generalization was made 
that, to produce the best results, concrete should be 
mixed in like manner. The fatal flaw in this deduc- 
tion lies here, viz., that a mixture of cement or of ce- 
ment and sand, with water, differs radically in condi- 


= of clay, yet makes most excellent concrete. 
aving determined the aggregate, the next import- 


tions when to either of these gravel is added, and 
differs yet more when broken stone is used. 
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If cement, or cement and sand, is mixed with a large 
proportion of water, it cannot be compacted by blows 
or such pressure as can usually be a to bear, for 
the mixture would flow from under the tamper. In 
the latter case. however, where gravels or broken stone 
are used, with a larger proportion of water, the con- 
crete can be compacted more intimately and closel 
than with the minimum quantity, and under all ordi- 
nary conditions makes a much better concrete. The 
only exception to this is where smooth, rounded peb- 
bles only are used with the mortar of the concrete 
but this exception does not apply to ordinary yravel 
and never applies where broken rock is an ingredient, 
I allude to this at some length, because the error, al- 
though on the wane, is still widespread. 


DIVISION 83.—TOOLS. 


There is great advantage and economy in mill wix- 
ing. Mills can now be obtained at a reasonable figure 
and should always be used on large works. By their 
use the cement is more fully utilized, the cost of labor 
lessened and the work is more uniform and satisfactory 
in character. 

An objection is often made to mill-mixed concrete, 
viz., that the concrete is injured by overmixing. What 
is ‘“‘overmixing”? A very rare distemper, this. I have 
never once met with it, although I have been actively 
engaged in concrete construction for thirty-five vears, 
It is never epidemic or fatal, but like vaccination, if 
present, it would prevent worse and more fatal ail- 
ments. 

Mr. Spencer Newberry found that a mixture of 1 of 
cement to 3 of sand, which when worked for one min- 
ute with a trowel developed a tensile strength of 87 

punds in 7 Saye. developed a strength of 240 pounds 
Int same period after being worked with the trowel for 
five minutes, a remarkable result, surely, and well 
worthy of consideration. 

Contrary to the almost universal opinion, Portland 
cement is improved by adelay between mixing and 

lacing. I have experimented with several brands of 
Portland cement, and find that they were invariably 
improved in tensile strength by a delay of from 1 to 4 
hours between mixing and placing. | 

In placing concrete it is preferable to have it of one 
uniform consistency throughout the mass, In cases, 
however, where it is required that the face of the work 
should be of a finer grade, both grades should be car- 
ried on simultaneously, the face grade being placed up 
against the sheeting or would a little in advance of 
the backing by means of a trowel or other convenient 
tool. In more careful work thin strips of iron about 
six inches wide and of any lengths convenient may be 
set upon edge in the concrete parallel to and at any 
desirable distance from the face of the mould. The face 
concrete should then be inserted between the mould 
face and the iron while the backing is placed at the 
other side thereof. As each layer is put in the iron is 
drawn up a few inches, so that when the concrete is 
tamped the effect of the tamping is conveyed below 
the lower edge of the iron, and causes the two grades 
of the concrete to become thoroughly united and 
monolithic. 

The material should in ordinary cases be placed in 
thin layers seldom greatly exceeding in depth the 
length of the largest aggregates used, and these layers 
should follow one another sufficiently quickly so that 
one layer does not become stiff or partially set before 
the next is upon it, 

Flat tampers should not be used for massive work, 
except in the first and last layers of the day’s work ; 
thin or edge tampers should be employed. herever 

racticable,the concrete should be compacted by roll- 
be. in preference totamping. It is cheaperand much 
more effective. Iam not aware of its being done out- 
side of my own practice, but it is certainly deserving 
of almost universal use. On large work steam rollers 
would be excellent. 

It may be accepted as an axiom that concrete can- 
not be too thoroughly compacted, provided the action 
is not violent enough to bruise or crush the aggregate, 

In massive or deep work, as it proceeds through the 
day, often the working surface becomes richer in mor- 
tar, when, and as often as this occurs, the mixture 
should be changed by adding thereto more of the 
larger aggregates free from fine dust, sand or gravel, 
until this fault is remedied. If, on the contrary, at any 
time the surface becomes open for lack of mortar, it 
should be immediately remedied by putting into the 
mixture a lesser quantity of the larger aggregates and 
not substituting anything in their place. 

In a similar way the amount of water used in the 
mixings should be regulated, changing to more or less 
as the working surface appears too stiff or too watery. 
It shoald be firm under the tamper or roller and yet 
van peunas should be viscous and unctuous to the 

uch, 

The quantity required to produce this condition 
varies greatly, dependent upon the character of the 
aggregates, whether but slightly or very porous, and 
upon the age and character of the cement and weather. 

Great care should be observed in joining the work of 
one day to that of the next. The last layer should be 
thoroughly compacted and left with a slight excess of 
mortar. It should be finished with a level surface, 
which at proper time, as soon as sufficiently stiff, 
should be patted or stippled with a steel float so as to 

roduce a surface studded thickly with little conical 

nobs. This surface should be kept wet throughout 
the aight, and in the morning immediately before the 
application of the first layer of fresh concrete it should 
be covered with a wash consisting of a mixture of 
equal measures of Portland cement and air-slaked 
lime, mixed with water to the consistency of thick 
eream. This covering should be put on in excess and 
brushed thoroughly back and forth upon the surface 
so as to insure a close contact therewith, the excess 
being swept along just ahead of the fresh concrete un- 
til all the surface has been covered, when it should be 
removed, 

When in place the concrete should be kept moist for 
as long a period of time as possible. When one bears 
in mind that the chemical action which causes the ce- 
ment to harden can only take place in the presence of 
moisture, the importance of keeping the work wet is 
at once apparent. In all concrete construction, ex- 
cepting subway and other works where the concrete 
remains permanently moist, provision should be made 
for the slow but certain shrinkage that takes place in 


the concrete as it becomes thoroughly dehydrated. 
The vertical shrinkage will take care of itself, as the 
weight of the building is in harmony with its move- 
ment. The horizontal shrinkage, however, is resisted 
by the inertia of the structure and thé friction of its 
foundation. There are several ways to direct such 
shrinkage ; that which I have found most feasible is 
to ape! divide the wall at certain a prefer- 
ably over the windows where there are several in line, 
and to insert across the division a weathering strip of 
copper or lead. 

here the ap ce of a straight division line 
on the face of the building would objectionable, 
for instance, a wall blockéd off into ashlar face, I build 
this division straight and cause it to coincide with the 
line of the V recesses of the ashlar, marking in every 
other course, and I block out in the intermediate 
courses recesses Opposite to the division line, and sub- 
sequently fill these recesses with concrete ashlars made 
and seasoned beforehand. By adopting the pattern 
of alternate long and short ashlars in every other 
course with long ashlars only in the immediate course 
wpe at the center line of the short ashlars above 
and below them, these separate concrete ashlars may 
be made small, and the additional cost of their manu- 
facture will be but trifling. 

Apart from the question of appearance, some such 
division of the surface of a concrete wall is advisable 
for a twofold reason ; some defining line is needed at 
the juncture of each day’s work at least, and by divid- 
ing up the surface by deep recesses into small sections, 
surface cracking is largely avoided. 

In reference to this shrinkage of concrete, lest I should 
have unnecessarily alarmed you, I will state that in a 
building, the walls of which were 170 feet long and 
divided thus, it was a ge two years before any - 
aye shrinkage took place, and now it can bardly 

observed by a minute examination of the division 
joints. No outsider, even though a careful observer, 
would be likely to perceive any effects of this slight 
shrinkage when thus controlled. 

In situations where it is not possible to make shrink- 
age joints, by a liberal use of twisted iron, shrinkage 
cracks can often be prevented. 

The Resistance of Portland Cement Concrete to the 
Destroying Action of Fire.—By a misunderstanding, 
due to a windy interference (Mr. Stone tells me one of 
my letters was blown out of his office winduw), I find 
I am expected to speak on the protection concrete 
affords iron in case of fire. 

There seems to be not so much data on this subject 
as one would desire. What little there is, however, 
seems to be in favor of concrete as a fire resistant. 

It is generally understood that the artificial stone 
made with Portland cement concrete withstood the 
Chicago fire well. Some years ago the blacksmith’s 
shop at the Benecia Arsenal, California, was burned 
out, leaving the outer walls standing, This was a brick 
building with granite door sills, freestone belt courses, 
with window caps and cornice of Portland cement con- 
erete. I examined the ruins carefully. 
was spoiled badly and broken into several pieces; the 
freestone was badly broken and injured; the brick- 


The granite) arches will be 


from Domo d’Ossola, the present terminus of {hy 
Italian railroads. The parting line of the watersh 
which at the same time forms the frontier het wep, 
Switzerland and Italy, is crossed at nearly 
angles, 5°65 miles from the n 

nel deviates from a straight line at both ends in onde 


to make proper connections with the open road. Th} 
northern portal is 174 ft. higher than the southern | 


portal, and the tunnel in consequence rises from th 
north with a grade of 0° per cent., the minimum pep. 
missible grade for drainage, to the center, in order ng 
to have a steeper grade than 0°7 per cent. on th 
southern half. 

The tunnel will be the longest in the world, as th 
following table shows : 


ont 
Gothard. | Arlberg. | Simpion, 
Feet. , Feet. Feet, 
of tunnel...... 42,145 49,148 33,587 64,718 
Time when built. .. 1857-1870 | 1873-1880 | 1880-1883 an 
Elevation of north or Feet, Feet. Feet. Feet, 
east portals......... 3,765 8,637 4,270 2,253 
Elevation of south or 
west portals.... .... 4,162 8,756 3,995 2,079 
Elevation of culmina- 
tion point........... 7 3,788 4,300 
Per cent. | Per cent. Per cent. Per cent, 
Maximum grade....... 22 0°58 15 OT 
Maximum thickness of Feet. Feet. Feet. Feet. 
overlying rock...... 5,425 2,361 7,008 
Maximum temperature 
8° F. 87%° F. 6616° F. 104° F, 


orthern portal. The tun. 


The Hoosac tunnel in Massachusetts was built jp 


1854 to 1870 and is about 434 miles long. 
Tunnel Profiles.—Abandoning the plan of the ey. 


isting tunnels ay the Alps, which are all doubk 9 
ra 


tracked, two single 
ters, are contemplated for the Simplon. 


track, lined tunnel profile has a clear section of 2775 
sq. yds. The clear width at the elevation of ties is 4 7 


ft. 9 in., and 16 ft. 5 in. at a height of 6 
ties. The head room is 18 ft. Five pro 
vided as follows: 


ft. above 
es are pro 


ck tunnels, 58 ft. between cep. § 
The singk 


Profile 1, not lined, for rock without pressure and o 


uniform stratification, 
Profile II, in rock of irregular stratification 


ult | 


ing a mere lining; haunches and arch of ashlar 1 ft 7 


thick. 
Profile III, in rock with medium strong pressure; 
haunches of ashlar, arch of cut stone 20 in, thick, 


Profile 1V, in rock with heavy vertical pressure 7 
haunches of coursed ashlar, arches of cut stone, 2 ft, 7 


thick. 


Profile V, in rock with great lateral pressure and ia i 


deteriorated tock ; haunches of cotirsed ashlar, 32 it, 
thick, inverted arch of 16 in., and arch of & in, thick 
nese, 


Along one side of the tunned every 828 ft., small @ 


provided, 6'¢ ft. wide and 74¢ ft. 
Every tenth of them will be made somewhat larger fot 
bell signals and lamps. Thero will be four large chai 


high 


work was burned out in the joints in many places, ren- | bers at uniform distances, for storing the tools of the J 


dering the walls unsuitable, many of the bricks also 
being spoiled, while the concrete window heads, which 
had probably to bear the brunt of the fire on the out- 
side, were but little injured; the surfaces had softened 
a little and were badly discolored, but they remained 
whole and strong. 

Concrete bricks, made of well burned clinker and 
lime by a process which converts the lime into a sili- 
cate of lime, thereby making it resemble a Portland 
cement in character, withstand the action of a hot fire 
and the subsequent sudden cooling by water better 
than any burned brick, either common pfessed Or fire 
brick, that I could obtain in San Francisco, and I pre- 
sume the same relative result would be obtained from 
most of the bricks of the several States. 

I have repeatedly made the tests so severe that every 
burned brick in the dozen or so tested at a time broke 
into two or more pieces, while under the same test the 
concrete bricks, beyond discoloring slightly, 
no change. 

The Thermic Expansion of Portland Cement.—Bon- 
nican Bonnicean is quoted as giving the expansion of 
Portland cement at 0°00000143 for 1 Celsius, and iron is 
given at 0°00000145, which is practically the same. 

Hyatt corroborates this in some careful experiments 
he made with loaded floors submitted to fire, in which 
the concrete-iron construction bore a red heat for sev- 
eral hours without injury. 

Throughout Europe, I believe, hollow tile construc- 
tion is almost unknown. Concrete floors are common- 
ly used in my eel buildings. The result of tests un- 
dertaken in Germany under government supervision 
to ascertain the relative value of the ordinary build- 
ing material, including brickwork, places concrete at 
the head of the list as the best fire resistant. 

If due regard is paid to the aggregate used, so that 
feldspar is avoided, and limestone also, where the 
structure is liable to prolonged hot fire, I think it will 
be found that Portland cement concrete is an excel- 
lent fire resistant. 


THE SIMPLON TUNNEL* 


THE project for tunneling the Simplon has recently 
taken a more definite shape. Out of a great many pro- 
— for crossing the Alps underneath the Monte 

one, a plan has been evolved which has been ap- 
proved by the Swiss government. On the strength of 
this plan, in September, 18938, a contract was consum- 
mated between the Jura-Simplon Railroad and the 
contracting firm of Brandt, Brandan & Company, in 
Hamburg, as noted in the Railroad Gazette of Novem- 
ber 3, 1893, 

Alignment and Elevations.—The Simplon 
project leaves on Swiss territory the village of Brieg 
on the Rhone River, the present terminus of the rail- 
road on that side of the pass, and follows the left shore 
of the river for a little over 14% miles to the northern 
nee of the great tunnel. The tunnel traverses the 

onte Leone in the direction northwest-southeast, in 
a length of 64,718 ft., or 1244 miles, when it reaches 
the southern portal on the left bank of the Diveria, a 
little below the village of Iselle and about 16 wiles 


* Abstract from the Schweizersirhe Bauzei' by W. G. Triest, Jr., 
Am. Soc. C.E.—Railroad Gazette 


track crew. 
is provided for passing trains 


In the center, a siding of 1,312 ft. length 79 


ins. 
teological Profile.—In the Simplon, the sequende d 


the geological age is uninterrupted from the south t 7 


the north, the tutinel going in a stretch of 1244 inile 
through margarite chalk, gneiss, mica and gypsuil. 
The strata will cross the axis of the tunnel nearly at 
right angles, but their dip is variable. The rotk é 
we 

the northern end the drilling will progress rapid 


the rock is of less hardness, and as the stratificatio 7 
In the central mass, which is of greater 7 


is favorable. 
hardness, the desired progress can be safely expected, 
as the rock is compact for great lengths. Th 

and dolomite strata are the most dangerous ones for 
the advancement of the tunnel, but the 
short lengths only. Water is to be expect 
terior in some places. 


adapted for mechanical drilling; in the mies o 
as 


e gypsum 


occur ip 
in the in 7 


For 6% miles the rock temperature will surpass that 7 


of the Gothard tunnel 87446 deg. and will reach a max: 
mum of about 104 deg. It is proposed to lower the 
temperature in the Simplon tunnel by ample ventila 
tion and by cold water sprayed under high pressure. 


For each end an air current of 1.760 cu. ft. per second © 


will be provided, while, in 1878, in the Gothard tunnel, 
only 71 cu. ft. were used. The air temperature is to be 
covled to 90 deg. and the conditions for working will 
thus seen me more favorable than in the Gotham 
tunne 

Water Power.—The of available water 
power for the installations has given the followi 
results, At the northern end the Rhone affords a sat 
ficient and reliable volume of water. The construction 
of one race will give a normal pores of 840 horse power, 
with a maximum power of 1,180 horse power. An ad 
ditional race would increase this to 1,580 horse powe? 
normally, and to a maximum of 2,360 horse powef. 
At the south end the Cairasca River will give a no 

wer of 1,630 horse power and a maximum of 220 
orse power. 


Simplon tunnel provides : 
For the power installations, $1,251,000 ; for tunnel 
complete, with parallel gallery, $9,040,000; for tun 


Contract.—The contract for the construction of the 3 


Il, completed, $2,941,000. Total for two single track } 


tunnels, $13,232,000. In the above sums are not com 
prised the acquisition of right of way for the power i 
stallations, the track material for the two single t 
tunnels, nor the ballasting of tunnel IT. he 
single track tunnel must be finished within 544 year’, 
and the time of construction of the second tunnel 8 
fixed at four years. If the second tunnel is not oF 
dered to be built within four years after the com 
tion of the first one, the contractors are released from 
the obligation of building it. The contractors ins 
ing the agreement have deposited $200,000, which 
guarantee bond will gradually be raised to $1,000, 
during the progress of the work. A fine of $1,000 4 


day is fixed for each day that the work is delayed be | 


yond the stipulated time, and an equal bonus will be 
paid for each day gained. The tunnel is to be built at 
the exclusive risk of the contractors, who are also Te 


sponsible for the laying out of its axis. The contrac 
provides no remuneration for an unforeseen increas? 


of the difficulties by water pressure, higher temper 
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tures of the rock, ete.; wars, strikes, or epideutics ex- 
cepted. 
al Mode of Constra¢ction.—The former pro- 
jects for Simplon tunnel were based on the known 
methods of tunneling, and on account of the great 


h which was to be expected ip the interior of the 
doubts were had as to its practicability. 
lof building two single track tunnels in- 
stead of one double track one is entirely novel. From 
the beginning, two galleries will be driven from each 
endas the basis of the two tunnels, and will be con- 
nected by transverse galleries every 660 ft. One gal- 
lery, in the profile of tunnel I, will be immediatel en- 
larged to the full tunnel section, while tunnel II will 
be completed only when the first tunnel does not suf- 
fice any longer for the traffic. The clear section of 
gallery II, 86 sq. ft., is used for ventilation. Its en- 
trance is closed by a door, and air is blown into the 
allery by powerful ventilators. The transverse gal- 
| a are closed, except the two which are tempora- 
the two forward ones, so that the air current 
yass in through gallery If and out 
and tunnel I, thus ventilating the 
principal workings. An ample and _ reliable ventila- 
tion is secured in this manner, Gallery IT serves 
further for draining, through a large canal, the natural 
tunnel water as wellas that which has been ed in. 
The excavated material of tunnel I will be taken out 
through tunnel I, in trains which, empty, pass into it 
through gallery If and the transverse galleries, With 
the help of gallery II, the uiost difficult questions in 
the construction of long tannels find a very favorakle 
solution. Tunnel II can be built out in the same way 
without molesting traffic intunnel I. Repairs of tun- 
nel 1, while it only is being operated, will not cause 
any greater difficulties than in a single track tunnel of 
630 tt. length. Workmen and materials will pass 
through gallery I, and the nearest transverse galle- 
ries will serve as entrances to the working site. 
Galleries [ and Il are driven simultaneously by 
Brandt hydraulic drills. 


warmth 
mountain, 
The met ho« 


rily open, 
is compelled to 
through gallery 


to four drills, to which pressure water is fed through | 


one 4in. pipe line in each gallery. For the slate in 
the first half of the northern end, a water pressure of 
1,026 Ib. per sq. in., and for the gneiss of the second 
half one of 1,456 Ib. per sy. in, is provided. 

Besides these, six to eight drills for the headings, 
further four drills are contemplated. This maximum 
of twelve drills requires per second 4°7 gallons of 
water of 1 026 or 1,466 Ib. working pressure. The mean 
daily progress which has to be reached as a minimum 
with the drills in full working order has to be some- 
what over 19 ft., a progress which seems to be guaran- 
teed by the experiences in other tunnels. In the Arl- 
berg tunnel, the Brandt hydraulic drills averaged 
18'¢ ft. daily ; in the Suram tunnel, in the Caucasus, a 
progress of 19°¢ ft. per day was attained in the sand- 
stone and chalk. The improvements of the drills have 
succeeded in materially shortening the drilling period 
for one blast, while the stronger explosives increased 
the efficiency of the blasts. 

It becomes now important to reduce also the time 
consumed in removing the blasted work, Many un- 
successful methods have been devised to mechani- 
cally carry the blasted rock backward, but the sim- 
plest method, that of loading directly into ears, re- 
mained the best one. The contractors expect, how- 
ever, to make a considerable saving in time by throw- 
ing the blasted rock backward with hydraulic power 
at the moment of the explosion. Thus the rock, of 
which ordinarily the greatest part Hes within a few 
feet from the bench, thus delaying the new setting up 
of the drills, is distributed over a greater length of 
the gallery, and the space for the drills is more quickly 
cleared, A further advantage is the simultaneous and 
very energetic cooling of the debris and of the gal- 
lety, Experiments with this new method have given 
S'prisingly good results, The looked-for saving in 
time has not been taken into the ealeulation, but it is 
regarded as a reserve for unexpected delays. 

For the transport of debris out of the tunnel and of 
tools and materials into it, tracks of 2 ft. 7'¢ in. gauge 
are used, laid with 40 Ib. rails. Each gallery will have 
one track, and the tracks are to be connected b 
switches through the transverse galleries. For this 
reason the cross galleries are built inclined to the tun- 
nel axis. Steam locomotives, weight in service 16 tons, 
Will be used, capable of passing 50 ft. curves. They 
will have very large boilers, so as to make the up- 
grade trip into the tunnel with little or no firing. 

The dump cars, of 70eu. ft. capacity, will have metal 
frames with springs, buffers andlelastic draught gear. 
Exch car will have three seats in the front and rear, 
as after the second year it will be necessary to take the 
men in and out on trains, The trains will generally 
‘en, through gallery Il and leave through gallery [, 
thas going in the same direction as the ventilating 
current. In entering, the trains will be pushed, on 
Account of the switching through the transverse gal 
eries, and in order not to trouble the passengers with 
smoke, At each transverse gallery the locomotive will 
ree Ba many cars into gallery I as the adjoining 
bg ing sites require. Before the arrival of a train in 

ih tunnel, the cars which are ready for removal are 
serge by hand into the nearest finished tunnel sec- 
a where they are later taken out by the loco- 

" . 
in rie principal ventilation will consist, as said above, 
larye quantity of air into gallery lI and 
ineid gallery Land tunnel lL The air current is 
lv intended to cool the rock. For ventila- 
ard saad tea en ft. per second were used in the Goth- 
were the last named air volume 
ote. satisfactory. In the Simplon a maximum 
velocity or, ft. is contemplated, which would give a 
volume Be Ea 20 ft. per second. Such a large air 
result in a quick and efficient 
required i rock, and a further cooling will not be 
vont bos n the working sites through which the cur- 
if the air could be cooled by 
drive 1,760 en. ft. per second 
section ” h — of 2'¢ miles length and 86 sq. ft. 
for ehien : ydrostatic pressure of 18°64 in. is necessary, 
To 0°56 in_ for loss by friction. 
horse power ty . volume of air at this pressure, 500 
efficiency of the es at the ventilator shaft, the 
side each ¢ entilators taken at 65 per cent. Be- 

unnel portal two fans of 18 ft. diameter are 


| placed, coupled separately to turbines. Each pair can 
coupled to furnish either 1,760 cu. ft. at 19°2 in, 
yressure or double the quantity at half the pressure. 
he working sites which lie beyond reach'of the air cur- 
rent are ventilated as follows: Into the lower galleries 
|I and II water injectors drive air through flues from 
| the last transverse gallery. The water cools the air 
simultaneously. In equal manner the top galleries of 
tunnel I are ventilated from the lower gallery l. A 
calculation of the heat which has to be drawn from 
the rock in order to lower its temperature to 58° 
shows that 124% gallons per second are necessary, if 
the cooling influence of the ventilating air is disre- 
garded ; 174g gallons per second are provided, and it 
may consequently be regarded as safe that the tem- 
rature in the middle of the tunnel will never be un- 
rable. The 10 in. pipe line which carries water 
into the tunnel is laid in gallery II, At the last tempo- 
rary cross gallery, one branch carries the water forward 
for the hydraulic handling of the debris, another 
branch passes through the cross gallery and is divided 
into two arms, of which one goes forward for hy- 
draulic, the other backward for cooling purposes. 
Power Installation at the Tunnel En trances.—At 
the north end the installation will be placed on the left 
shore of the Rhone. Three coustruction periods are 
contemplated in the mechanical installations. In the 
first period of one year, during which the water power 
will Me rocured and the building erected, 140 horse 
power will be required for driving six hydraulic drills 
at 1,026 lb. per sq. in. pressure and 30 horse power for 
ventilation. This power will be furnished by three 
transportable engines. The second period will last 14¢ 
to 2 years anid ends when station kilometer five is 
reached. During the same 750 horse yoo is neces- 
sary, divided among the operation of drills, fans, elec- 
tric light plant and workshops. During these two 
periods a shaft of 6'4 ft. diameter is to be sunk verti- 
cally over station kilometer five down to the tunnel, a 
distance of about 2,300 ft. Through this shaft a 


At each heading work three | volume of water from the Steinebach, 2% gallons per 


second, is to be carried for drilling and é¢ooling put- 
poses. The last period comprises 2 to 24¢ years anid te- 
quires 500 horse power for ventilation, 200 horse power 
for electric lighting and 100 horse power for workshops. 
This wer, as likewise that of the second period, is 
farnished by the Rhone. 

At the southern end the narrow valley of the Diveria 


}and both shores have to be 


and its steep grade make an installation inconvenient, 
utilized. Two working 
| periods have to be considered. In the first year, dur- 
ing which the water power is being made obtainable, 
| 180 horse power is uired for driving six hydraulic 
‘drills at 1,466 lb, per sq. in. pressure and 30 horse 
power for ventilation, This is furnished by three 
transportable eugines: In the second period, which 
‘lasts 4 to 4'¢ Years, there isneeded 350 horse power for 
/10 drills with 1,4 qt. per second at 1,760 Ib. per sq. in., 
550 horse power for cooling purposes and hydraulic re- 
moval of debris, 500 horse power for ventilation, 200 
horse power for electric Lghting, 100 horse power for 
workshops, ete., a total of 1,700 horse power, which 
'will be taken either from the Diveria or from the 
Cairasea. 

The Ventilation During Operation of Tunnel.—In 
single track tunnels of the length of the Simplon tun- 
nels reliance cannot be placed on the change of atmos- 
pherie pressure alone by which the existing tunnels are 
ventilated by creating sufficient air currents. On some 
days the natural ventilation may be perfectly quies- 
cent and the air in the tunnel will injuriously 
vitiated by the accumulation of smoke, In the Got- 
hard tunnel the air is said to remain practically 
|} motionless for 12 hours of the day, during which a 
great amount of ¢arbonie acid is delivered into this 
stationary Gorey yee while a great part of it is 
taken up at once by the water, there still remains sus- 

nded in the air enough to tender it harmful for 
breathing. Further, the corrosion of the metal work 
is very rapid. In the Arlberg tutinel the metal struc- 
'ture had to be renewed entirely after ten yeats. For 


| these reasons it is proposed to ventilate the Simplon 
| tunnel artificially. 

| used which will serve during construction. As long as 
|only tunnel I is in operation, it is contemplated to in- 


e sa'ne ventilators are to be 


troduce 1,760 cu. ft. air per second from the north ends. 
The north portal will be closed by a door. When both 
tunnels are used, air will be blown into tunnel I from 
\the northern end and into tunnel II from the southern 
end, while the north and south rtals respectively 
\of the two tunnels will be closed by doors. The air 
a gy will thus have the same direction as the 
trains. 

Sanitary Arrangements. -—As near to the tunnel 
portals as possible barracks will be built containing 
bathrooms, dressing rooms, laundry and restaurant. 
The workingmen receive from the contractors special 
working clothes, which, when not used, are kept in 
the barracks. The working clothes are returned after 
| working hours to be cleaned and dried. 

The Expert Report.—To examine and report on the 
| Simplon tunnel project, as described above, the Swiss 
government appointed a board of experts in April, 
1894. This board consisted of Messrs. Francis Fox, of 

London, Karl Johann Wagner, of Vienna, formerly 
division engineer of the Arlberg tunnel, and Guiseppe 
Colombo, professor in the Polytechnic School of Milan. 
| Twelve questions were put to them, as mainly to 
the construction, ventilation and operation of_ the 
‘tunnel. The board submitted their report in July. 
| They report favorably on the possibility of obtaining 
sufficient water power from the numerous brooks and 
| rivers, especially as the low elevation of the tunnel 
| gives them a great head of water. Regarding the in- 
stallation. it is considered as desirable that the daily 
progress be increased beyond the proposed rate — 
the second period of construction, in order not to rus 
too much the remainder of the gallery work. They 
recommend that the distance of the tunnel walls from 
the axis be made at least 7 ft. 844 in., so as to afford 
more standing room to employes during the passing 
of trains. The distance of 56 ft. between tunnel cen- 
ters is believed sufficient, as ‘the rock is stratified 
nearly vertically to the tunnel axis. With the exer- 
cise of care it is, therefore, not to be feared that the 
parallel cavities to be created will influence each other 
unfavorably. The programme for the execution of 


the work may be followed almost without alteration. 
For such long tannels hydraulic transmission of power 


must at present be given preference, decidedly as the 
losses are swaller than with other systems, and as a 
maximum effect of machine drilling in the hardest 
Simplon gneiss is obtainable. 

From the experiences in the Arlberg tunnel the 
Brandt system of revolving drills with hydraulic trans- 
mission is preferable to all other systems. The board 
does not consider as feasible that the locomotives in 
transporting construction trains through gallery II 
can make the trip of about six miles without renewing 
the steam pressure by firing. In order not to vitiate 
the entering ventilating current in gallery II by the 
locomotive gases, it is recommended to switch the lo- 
comotives temporarily through the transverse galleries 
into tunnel I, where the firing can be done. The pro- 
posed methods of ventilation were approved in the 
principal features. The question whether the opera- 
tion of a single track tunnel with parallel gallery and 
artificial ventilation is feasible is answered in the 
affirmative, provided that the parallel gallery and the 
transverse galleries are lined with masonry wherever 
the nature of the rock requires, so as to exclude an in- 
terruption of the ventilation by a cave-in ; it is further 
necessary that the locomotives attain a perfect com- 
bustion. As the capacity of one single track tunnel 
under the circumstances, the experts give an average 
of 12 passenger and of 30 freight trains a day. The re- 
port recommends electric propulsion of the locomo- 
tives for the operation of the tunnel, as the vitiating 
of the air and the rapid corrosion of the track mate- 
rial would be obviated. The existing water power at 
both ends of the tunnel would render the conditions 
for an electric installation very favorable. 

In conclusion the experts state that with the observ- 
ance of care and precaution the construction as well 
as the operation of the Simplon tunnel will not offer 
particular difficulties. 


THE AMSLER TACHYMETER. 


Dr. ALFRED AMSLER, son of the celebrated mechan- 
ician of Schaffhausen, at the last meeting of the Swiss 
Society of Natural Sciences, exhibited a tachymeter, 
the construction of which was based upon a well 
knoWn principle of kinematies which he applies in a 
very ingenious manner to the comparison of two ro- 
tary motions. 

Let us consider a sphere free to move in all direc- 
tions (Fig. 1, details In outline), to which we commu- 
nicate a uniform rotary motion by means of a wheel 


Fi¢. 1.—Amsler Tachymeter seen at the side on which 
the wheels A and B are placed. The diagram in 
the lower left hand corner explains the principle 
upon which the apparatus is constructed, 


movable around a horizontal axis. Now, by means of 
another wheel, let us attack the sphere at a point situ- 
ated at right angles with the first. The sphere will 
take on a combined motion around a third horizontal 
axis forming a certain angle with each of the two 
others. 

The velocity of the rotation will depend upon the 
absolute velocity of the two motions, but its direction 
will depend only upon their relative velocities. Such 
direction may be determined A priori by applying to 
the pole, P, of the great circle passing through the 
points of attack the theorem of the parallelogram of 
the velocities in a plane. It will suffice after this to 
determine the direction of this axis in order to know at 
once the ratio of the two velocities. If the first is 
known and given, for example, by a clockwork move- 
| se the second will be immediately deduced there- 
rom. 

This granted, the following is a description of the 
apparatus: The brass sphere, 8 (Figs. 1 and 2), is 
placed upon the small wheel, G, and rests apon the 
disks, A, Band E. The latter, whose support is mova- 
ble around a vertical axis, serves solely for maintaining 
it in place, while the first two communicate motion to 
it. he disk, A (Fig. 1), actuated by a clockwork 
movement with spring escapements, gives the rotation 
of comparison, while the disk, B, moved by the engine 
whose velocity we wish to know, deflects the instan- 
taneous axis of rotation to a degree so much the 
greater in proportion as its motion is more rapid, 
These two disks, which are made of unequal size for 
the convenience of constructing the motor, correspond 
to the two wheels of the diagram. 

It is a question now of determining the instantane- 
ous axis of rotation, and it is here that intervenes a 
new principle, which might be enunciated by saying 
that nature is a careful economist. 

If the sphere, 8, rested upon small balls, each of 
them would take on a motion such that, at the point of 
contact with the sphere, it would undergo no sliding. 
The friction would be reduced toits minimum by a sim- 
ple rolling. Let us replace the ball by the wheel, G. 
The latter will seek also to economize work, and will 
so place itself as to roll over the sphere without slid- 
ing. Its axis will then be parallel with the instantane- 
ous axis of rotaticn of the sphere, and will serve to in- 
dicate it. This wheel is mounted upon a device mova- 
ble around a vertical axis placed beneath the center of 
the sphere. It carries along this device and likewise a 


98, : 

Of th 
et 
Fights 
he typ. 
int Order ~ 
"Phe A 
outhen § 
OM the 
1m per 
der not 
OL the 
the 
Simplon, 
Feet, 
64,718 
Fee,” 
2,288 
2,079 
Per cent, 
07% 
Fee. 
7,008 
| 
; 
essute; 
ok, 
1e, 7 : = 
if 
| = ROS 
id a =| 
ication 
greater 
pected, 
nes for 
ccur in 
the in- | ; 
ss that 
max 
ver the © 
entila- 
essure. 
second 
unnel, 
s tobe 
ng will 
othard 
lo * 
suk 4 
‘uction 
An ad: 
power 
power, 
rormal 
220 
of the 
tun 
track 
com 
ver 
track 
e first 
years, 
nel is 
ot oF 
ym ple- 4 
from © 
) 
10, 000 
,000 
be 
ill be 
nilt at 
Iso re 
ntract 
crease 
| 


15870 SCIENTIFIC AMERICAN SUPPLEMENT, No. 993 


JanuaRyY 12, 1896, 


needle, which indicates upon a dial the velocity of the 'at from 8 to 24 miles an hour by means of a button 
motor at each instant of its operation. placed under the thumb of the rider, that the noise and 
Of course, the instrument may be completed by a| odor of the motor are almost nil, that powerful brakes 
registering apparatus that will permit of following the | render the cyclist always master of his machine, even 
entire operation of the engine. in the steepest descents, and that, finally, so many 
In Fig. 2 will be seen a drum that carries a sheet of | valuable improvements are already united in this in- 
paper, upon which the indicating needle inscribes its | vention, which has not ~_ reached its perfection, that 
position. it is bound to meet with many doubting Thomases, 
In order to simplify the construction of the instru-| If we remove the covering plates from this bicycle, 
ment, the clockwork movement has not been provided | we first come across (Fig. 2) quite a complicated me- 
with a motive spring, and its role has been reduced to | chanical apparatus, the too numerous details of which 
that of a regulator. All this part of the instrument is|we have simplified for the clearness of description. 
actuated by the wheel, D, which receives its motion | The frame of the machine is formed of eight tubes, 
from the wheel, C. These two disks rub one against 
the other in such a way that whatever be the velocity 
of C, the wheel, D, cannot take on a velocity greater 
than that permitted by the escapement. Finally, there 
will be seen upon the shaft carrying the wheels, B and 
CO, the driving pulley that receives its motion from the 


( 


and, at U, with the valve that allows water to figg 
from the reservoir, R, for cooling oy mw The open. 
ing or closing of these parts can one gradually by 
the he emt screwing up or unscrewing of the 
threaded piece, Q. The rider thus gradually accele 
rates or slackens the speed of his machine; but a sug. 
den stoppage can also be effected through the | 
of a spring arranged around the regulating pie: oan 
which, allowing it instantaneously to fall to the eng 
of its threading, closes all the communications at the 
same time. 

The most important control given to this handle 
bar piece is evidently that of the entrance and exit of 
the evaporator, N (Fig. 4). ‘The latter is thus nameq 
because the gasoline falling drop by drop through the 
funnel, T, evaporates therein. A succession of gauze 
sieves, a, a’, etc., placed one above another in the cylip. 
der, offers therein the greatest surface of evaporation 
possible. The external air which, through its mixture 
with the gas, is to produce the detonating mixture, ep. 
ters the ys guar through b, and the pipe, b’, through q 
capsule that prevents the suction of impurities ang } 
dust. As for the admission of the mixture into the 
valve chamber, that is regulated by the piston, c, whoge 
rod, d,as we have above seen, is placed, like the gasoling 
cock, under the absolute control of the rider. If, thep. 
the latter completely closes the cock, he thus also hep. 
metically closes the admission tube at the same time, 
The gasoline ceases to fall upon the gauzes, and the 
mixture to enter the ignition chamber, and conversely, 

We have just seen how the production of the mix. 
ture is obtained and rendered regular, andit now re 
thains for usto remark how the mechanism of its dig. 
tribution is made. The ingenious mechanism here 
employed by Messrs. Wolfmuller and Geisenhof is de. 
signed to open the two admission valves at once, at the 
moment desired, and by the use of asingle lever. The 
cam, K (Figs. 2 and 3), fixed upon the disk wheel, A 
and carried along in its revolution, frees, in passing, 
the roller, K', mounted upon a guide block that trans. | 
mits motion to the traction rod, K". It is this rod that, 
at V, actuates the distributing mechanism, which it is 


Fra. 2—The Tachymeter seen at the side on which | Fi@s. 24ND 3—MECHANISM OF THE GASOLINE | 
the receiving part, G, of the clockwork movement | MOTOR BICYCLE. 
is placed. Details of the operation. Side and plan views, A, driving wheel; B; steer 


evaporator; O, valve box; P, lamp and ignition chamber; p, tion 
engine whose velocity it is desired to know. This pul- — R, water reservoir; 8, cock for regulating the entrance of gaso- | 
ley may be exchanged at will, so as to utilize the ap-| cylinders, 
paratus in the regions of maximum sensitiveness. ders; I J, connecting rod; K, cam; K’, roller; K’, rod of the distribut. | 
The instrument is easily verified at the two extreme ing mechanism, L, piston. 
oints of its travel; for a nil velocity, by first leaving 


he wheel, B, at rest, and then, for a virtually infinite ‘ 
velocity, by throwing the clock work out of gear. |four on each side (CD, DE, FG, GH, for example, on | 
We are unable to say what the industrial value of | the right side) connected by various crosspieces (such 
the apparatus just described may be, but it has ap-|%8 GD and EH) that consolidate them. These tubes 
ared to us worthy of being presented to our readers | ®Te not brazed together as in bicycle construction, but 
by reason of the ingenuity of its construction.—La Na. | #Te simply assembled by sockets, D. G, ete., in a tight 
ture. manner, since they communicate with one another and 
—_—— serve for the circulation either of the water necessary 
THE AUTOMOBILE BICYCLE. a cooling of the cylinders or of the oil to reduce 
Tue essentially original thing about the locomotive | The wheels are provided with pneumatic tires. ‘The 
apparatus that we are about ;to describe is that, con- | steering wheel, B, oscillates as usual around the axis, 
trary to what has happened with so many wonderful CF. The driving wheel, A, whose center is at I, is 
inventions of this kind that have never had life, ex-| provided with a firmly fixed cam, K, the use of which 
cept in the brains of those who have conceived them, | we shall see further along. 
it really works ! All the essential parts are placed in the interior of 
At least fifty bicycles provided with a gasoline motor | the frame and are, consequently, protected against 
are already running in the vicinity of Munich, their damages caused by a collision, fall, ete. 
place of origin, and in a few days one of them is to| The gasoline reservoir, M, is located behind the head 
reach Paris. of the bicycle, and may be filled through the tubu- 
There is, therefore, no longer any doubt of the fact lure, m, with a quantity of liquid sufficient for one 
that cycling by manual power is from the present to | hundred and twenty miles. The gasoline falls — 
have a rival, whose future it is difficult not to recog-|by drop into the evaporator, N, in_ passing throug 
nize, and that is cycling by the power of a mechanical | the cock, 8, and the funnel, T. Through a simple 
motor. The bicycle that we have here marks the en- | mechanism, shown in Fig. 4, the gas mixed with air 
trance upon the stage of a new carrying apparatus |in proper proportions enters the ignition chamber 
intermediate between petroleum carriages and cycling | through the valves, O. 
machines. The aspect of Messrs. Wolfmuller and Gei-| A lamp, P, which continually keeps at a red heat a | 
senhof’s gasoline motor bicycle (Fig. 1) is that of an | small tube, p, placed above the flame, produces the 
ordinary wheel of the lady’s type, with exaggerated | explosion of the detonating mixture. The piston, I, is 
dimensions. Upon looking at it, the eye is struck by | thus driven into the cylinder, W, and actuates aroun 
two peculiarities. The hind wheel is not, like the front | the axis, 1, the rod, IJ, which is aided in its return 
one, mounted with spokes, but is solid and formed of | motion by a powerful spring, EJ. 
two disks; and the machine is lower than our ordi-| As may be seen, the principle is not new, the details | 
nary models. The first peculiarity is justified by the | of its application alone possessing a real originality. | 
resistance that it is necessary to give a wheel, light | The governing of the motor is, in fa 


et, put at the dis- | 


upon the whole, that is actuated by two pistons which | posal of the rider, in a very simple and certain man- | 
ner. To the handle bar, to the right, at the level of 


Fie. .—THE GASOLINE MOTOR BICYCLE. 


Fies. 4, 5, AND 6—MECHANISM OF THE 


BICYCLE. 
sometimes furnish as high as 24¢ horse power. The | Fig. 4.—Details of the evaporator—partial section: t, funnel for entrance of 
second is explained by the absence of cranks. So the gas; a, a’, ete., for accelerating evaporation; b, b’, tubes for 


me of dg ir; ¢, piston for admitting the mixture into the valve 
the sides of the frame upon stationary stirrups, kas onan a 
only to stretch out his legs to find the ground. spring; Ww, w’, supports of the ae n, n’, stop blocks. Fig. 6.—De- 

The steering is done as in the ordinary bicycle, and| the warious valves: 
with so much the more ease and fewer chances of ain’ eee 
sliding in that the center of gravity of the apparatus 
is placed much lower than usual. The total weight ;the thumb, is fixed a threaded piece, Q, which con- 
of the vehicle is nevertheless not great, since, when | trols a cord runnin upon pulleys and connected with 
ready to operate for long stretches, it does not exceed |the cock that somaledee the flow of the gasoline, the 
110 1b, Let us add that the speed is easily regulated ‘valve that admits the gas into the ignition chamber, 


rider, seated on the saddle and his two feet placed at 


impossible to represent in Fig. 2, and the -- 
details of which are shown in Figs. 5 and 6. ix 
mechanism is installed upon a plate that forms a cover 
for the cooling box of the cylinders. It is constructed 
as follows: The extremity of the rod, K’’, is jointed at 
r with a lever, r, that oscillates around the fixed point, 
p, and back to normal 
position by a powerful spring, 8, as soon as the passage 
of theeam, K, over the roller, K’, has made it lose it. 

The extremity of this lever, r, is jointed at r’ to an- 
other lever, t, whose extremity commands, att’, the 
valves represented in Fig. 6. At about its center, the 
lever, t (Fig. 5), is jointed again to a crosshead, 
and held upon it with hard friction by two spied 
springs. This head engages with the blocks, n and n, 
which are provided with corresponding notches. The 
central part of the lever, t, is thrust alternately against 
wandw’. On another hand, the levers, t’ (Fig. 6) car- 
ry at their extremity another small lever, t’, which 
controls the valves, v' and v’, leading to the ignition 
chamber. Owing to this arrangement, the lever, t’, of 
one of the cylinders causes, at the same time, the ig- 
nition in the conjoined cylinder. 

If now we suppose that the cam, K, carries along the 
rod, K", it will seen that the lever, t, will recoil and 7 
carry with it one of the levers, t’. The crosshead, m, 
engages at the same time with the block, n, and com- 
presses the spiral spring which is located behind the 
piece, w. But as soon as the powerful spring, 8, acts, 
its brings the lever, t, to the front and causes the head, 
m, to engage at n, carrying with it the second lever, 
tt’, and reciprocally. 

This rapid exposé of the general arrangement of the 
parts of this curious novelty, as the motor bicycle is, 
will permit our readers to grasp both the high quali 
ties and the minor defects ofit. It is certain that the 
couplication of the pieces is here very formidabie fora 
machine designed for a little of every kind of speed 


and all kinds of roads, but we must also remember | 


that we are as yet witnessing only the first trial of 
antomobile cycling, and we ought to give the Invent- 
ors amargin of some months. However it be with the 
criticisms of detail that we might formulate, one fact 
remains, and that is that the bicycle that we have de 
scribed is really in operation. Its success in Germany 
and Switzerland is already so great that the entire 
product of the manufacturers has been engaged as far 
as to next May. The patent for France has, it is said, 
just been purchased at Paris, and it is asserted that 

y next month we shall see the gasoline motor bicycle 
enter the Bois de Boulogne.—La Nature. 


BEAK LOCOMOTIVES. 


PROGREsS always entails progress, and of this we 
have an excellent proof in the efforts that our loco 
motive builders are making to increase the rapidity 
of transportation. They are obliged to do this by 
anticipation of the high speeds that the electric loco 
motive will — of as soon as, having crossed the 
threshold of troublesome and costly researches, it 


gins to rush over our renovated railways at @ ~ 


velocity that will perhaps soon become considerable. 
It is for this reason that the steam locomotive, 
which is already so admirably elaborated and so col 
eye that it seems to realize relative perfection, 
s at this moment the object of useful improvements. 
The bogie or swiveled truck in front has given 
more elasticity and flexibility. Our engineers ar 
striving likewise, by modifying the external form of 


-| locomotives, to reduce to a minimum the great re 


ing resistance that the wind opposes to the advance 
of the engine in motion, 

In this order of ideas, the Paris-Lyons-Mediterra- 
nean Company has once more given an excellent 
example of initiative in deciding upon the construc 
tion of forty locomotives provided with curved cut 
wind surfaces, and that are called, in allusion to 4 
term used in the United States, beak locomotives. 
One of these engines, represented in the accompany- 
ing figure, has recently been submitted to some very 
interesting tests that have given results. 

The method of overcoming the resistauce of the 
wind consists in providing the cylindrical and vert 
steps) that particularly offer resistance w nh 
inelined af on angle of 45 degrees with the track 
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— model and of those having a central passageway that | ‘salt licks,” which are of a similar nature. From the 


suoke box also is provided in front with an ar- 
omens in the form of a paraboloid or | plow- 
share. These arrangements will be further im- 
ved after carefully conducted experiments shall 
arry this system of protection. 
idea providing locomotives with surfaces of 
least r-istance is not new. The illustrious Stephen- 
son, it appears, thought of it at the outset. In truth, 
it seenis as if this man of genius worked out the en- 
tire programme of the most improved locomotives, in 


e exactly indicated in what direction it is well to| prod 


their least details, at the first stroke. 


.vertheless, the putting in practice of surfaces of 
been retarded for a lony time, 
and this may well be expained, not by an indifference 
to progress, but by the fact that the cut-wind ar- 
rangeme.t becomes truly advantageous only for the 
realization of high speeds. It has, therefore, been 

ible to negleet it for a number of years, but now 
t has become imperative. . 

It is well to recall here some experiments that were 
made in this direction in 1887 by Engineer Ricour, 
and which defined and determined the evolution that 
is being accomplished at thismoment. Mr. Ricour, in 
his locomotives, substituted planes inclined in the 
ratio of three of base to fourof height for all the 
surfaces at right angles with the running direction. 
Besides, he filled the intervals between the spokes 
of the wheels with plates of wood, and connected the 
smoke stack and steam dome by continuous surfaces. 
Under such circumstances, it was found that the 
resistance of the air diminished by one half. The re- 
sult was a notable increase in the effective work, and 
a saving of about ten per cent. in the consumption of 
~~ 1890, some analogous experiments were made b 
Mr. Desdouits, engineer-in-chief of the state rail- 
ways. An engine was provided with surfaces of least 
resistance and tried for a prolonged period, making a 
total run of 180,000 miles. The saving in fuel was from 
six to eight per cent. and at times reached twelve. It 


is true that the engineman and fireman were excellent 
ones. The direct measurement of the resistances, 


are beginning to be seen upon our rail en it 
will be well to use screens to close the intervals that 
exist between the cars, and that permit the wind to 
uce a retarding effect by acting upon the plane 
surfaces of the cars in the direction of the motion. 
These are fundamental modifications that will con- 
duce to an almost complete renovation of the material 
now in use. While approving of the introduction into 
these reforms of such compromises as are compatible 
with the necessities of the exploitation and with those 
of the amortisement of the materiel, it is to be hoped 
that they will be accomplished as soon as ible, 
with the ,unity of views and persistent research for an 
improvement that is universally needed.—La Nature. 


THE MANUFACTURE OF SALT.* 
By THoMAS WARD. 


SALT, in one form or another, is perhaps the most 
widely spread of all minerals. It is a constituent of all 
sea water, and there are few brooks or rivers that have 
no traces of it. Salt lakes abound in many districts 
of the earth, and saline springs are v widely dis 
tributed. Salt appears also in the solid or mineral 
state in beds of rock salt ia most of the geological for- 
mations, with perhaps the exception of the very earli- 
est. Not only is salt thus widely distributed, but it 
is also equally widely used, being a necessity of life. 

The object of this paper is to deal with the various 
methods by which salt is manufactured or produced 
. ee parts of the world, but more especially in 

ngland. 

Brine is the foundation of the salt manutacture, and 
it will be necessary to define what is meant by it. 
Brine is water holding salt in various proportions in 
solution. By salt in this paper is meant chloride of 
sodium (NaCl). Brine exists naturally in the sea, in 
salt lakes and in some rivers and springs. It is formed 
also by water coming into contact with mineral salt. 
Fresh water will take up more or less salt, according 
to its temperature, varying from 354 |b. at freezing 


BEAK LOCOMOTIVE OF THE PARIS-LYONS-MEDITERRANEAN RAILWAY COMPANY. 


at a speed of 43 miles an hour, and with 120 tons “4 


tow, showed a gain of from nine to ten per cent. 
Admitting, as an average, a gain of from four to five | 
per cent. resulting from the use of surfaces of least | 
resistance, that is still more than the compound and 
other systems of locomotives are eapable of giving, 
and a use of which cannot be made without great 
courplications of mechanism and operation. . 

Mr. Desdouits likewise made an experiment of an- 
other kind, which was very curious and worth men 
tioning. He ran an engine coupled to a train at 
& speed of 36 miles an hour. In front of it, at a short 
distance, ran freely another locomotive which masked 
it. The diminution of resistance noted upon the 
agp of the train under such conditions was 600 


oe (82° Fah.) to 40 Ib. at boiling point (226° Fah.), 
‘or every 100 lb. of water. Saturated brine at 60° Fah. 
contains 2644 per cent. of salt. Brine is rarely fully 


| saturated, so it is customary to speak of a good brine 


as 1 part salt, 3 parts water. 

This, for practical purposes, is sufficient to remem- 
ber. In England, especially in Cheshire, the salinome- 
ter is graduated in ounces of salt per gallon of brine. 
The old wine gallon of 231 cubic inches, and not the 
imperial gallon of 277'274 cubic inches, is the one re- 
ferred to, and a fully saturated brine is described as 
a 2lb. 100z. brine. It is a curious fact that the spe- 
cific gravity of saturated brine is te that of water in 
exactly the proportion of the imperial gallon to the old 
wine gallon, or 1°2 to 1. 

Natural brines are scarcely ever fully saturated. The 


Cycling, which isso popular at the present time, | water of the sea varies very considerably, containing 
has furnished data upon the subject of surfaces of |about 11¢ per cent. of sodium chloride in the Black 


least resistance that are not to be neglected. It | 


has been calculated that the cyclist, clad in 
a fitting suit and bending forward upon his ma- 
ae in order to diminish the surface presented by 

is body to the action of the wind, develops, in order 
~ conquer the resistance of the air at a speed of 20 
_ per second, a pe of 67 foot pounds per second ; 
; at is to say, 4¢ horse power. Hence the utility of 
mye when they act as a wind cleaver, and hence 
also the idea that has occurred, but which does not 
“ppear to have been carried ont in a very practical 
— to provide bicycles with a sort of prow in the 
orm of a plowshare designed to cleave the air. Alu- 
‘minum appears to be indicated as a material for such 
— and for realizing the beak bicycle. We know, 
In fine, if we consider the case of navigation, that upon 
a Vessel a tapering bow instead of a square one, 
My tminish by four-fifths the stress necessary to haul 


a various observatiors and the experiments that 
L ve mentioned allow us to think that the Paris- 

yp ns- Mediterranean Company will congratulate it- 
th for having put in service its forty beak locomo- 
ay that have obtained so just a success as a curios- 
that Afterward, for making up the very fast trains 

at the future has in store for us, it will remain to 


use of the long cars of the excellent dining saloon 


Sea; 24¢ per cent. in the North Sea; 244 to 2%4 od 
cent. in the Atlantic, and nearly 3 per cent. in the 
Mediterranean. Where the sea is an open one the salt 
content rarely exceeds 3 per cent., and varies very lit- 
tle from top to bottom. In salt lakes we meet with 
brine from less than 1 per cent., as in the Caspian Sea, 
to more than 10 per cent. of chloride of sodium (to say 
nothing of the other salts) in the Dead Sea. There 
are numerous salt lakes on the steppes of Russia; as 
also in Central Asia, and many other parts of the 
world. The salt content of these lakes varies accord- 
ing to the season of the year. In the rainy season the 
brine is weak; in the dry season, saturated. There 
are in deserts and dry districts, where salt abounds, 
salty brooks and streams, as the Looni in Rajpootana, 
in India, and the brooks running into Lake Elton, in 
the Russian steppes. Natural salt springs, like the seas 
and salt lakes, are rarely saturated, many being mere- 
ly brackish ; but there are a few where the water con- 
tains considerable quantities of salt, as in Cheshire and 
the Luneberg Heath in Hanover, and when this is the 
case it indicates the existence of beds of rock salt in 
the neighborhood. In some parts of the world salt 
marshes abound, and what are called in America 


cA read before the Society of London.—From the 
Journal of the lo 


sea, salt lakes, salt springs and salt marshes, salt has 
been at all times obtained, and is so still. 

It was a long time before men attempted to find 
stronger brine than that of the springs flowing away 
at the surface near brooks and streams. In search- 
ing for other minerals, chiefly coal, rock salt has occa- 
sionally been discovered, and frequently accompany- 
ing it strong brine, often fully saturat It was not 
till the year 1670 that rock salt was discovered in Eng- 
land, near Northwich, when prospecting forcoal. Brine 
was found on this rock salt, and was descri as more 
“ sh and vigorous” than that found in the springs 
rising to the surface, which had been used for making 
salt from the time of the Romans or earlier. In Can- 
ada rock salt was found at a depth of over 1,000 feet in 
boring for petroleum. 

In Germany bore holes have been put down where 
brine springs of a weak nature existed, and, in the 
majority of cases, rock salt and strong brine have been 
discovered. In the United States, within the last few 
years, many bore holes have been put down, in some 
eases to the depth of 2,500 feet, and rock salt discover- 
ed, but no natural brine. The same has been the case 
at Fleetwood and Middlesborough m England. In all 
these places water has been put down the bore holes, 
or permitted to enter from the water-bearing strata 

through, and allowed to saturate itself on the 
salt, and is then pumped up. This systei of ‘obtain- 
ing brine has been used in Germany and the east of 
France for many years. Rock salt being very easily 
soluble, the water becomes poo The 
lan usually followed is to have a double pipe or tube, 
hat is a small pipe or tube within another rather 
larger. The larger tube is usually five inches in dia- 
meter, the smaller about 344 inches in both England 
and America. The ring, or space between the two 
pipes, is used to put the water down, while the inter- 
pal pipe serves as a pump up which the brine rises. A 
column of 120 feet of water balances one of 100 feet of 
saturated brine. Occasionally, in America, the water 
is forced down at a pressure of 160 lb. orso to the square 
inch, whieb pressure forces the brine up the inner pipe 
to the surface, and no pump is needed. 

At Tully, in New York State, some 15 miles or so 
from Syracuse (one of the oldest salt manufacturin 
districts in the United States, and where only wea 
brine existed), a bed of rock salt has been discovered 
at aspot some 400 feet above the Jevel of the salt works 
at Syracuse. About 400 feet bigher still, and further 
up the valley, several lakes exist. The water of these 
lakes is conveyed by pipes to the beds of rock salt at 
Tully, which are some 1,800 feet below the surface, and 
the head of water is sufficient to lift the brine to the 
reservoirs on the surface, whence it flows by gravita- 
tion to the alkali works at Syracuse. The systew of 
making bore holes and allowing water to get to the 
salt has extended very ve 

In the Northwich salt districts, in Cheshire, there are 
a large number of abandoned rock salt mines. Fresh 
water has broken into these, and saturating itself from 
the rock salt, has formed enormous ye reser- 
voirs containing a practically inexhaustible supply of 


strong brine. 


The brines formed immediately on or in the rock 
salt are nearly or quite saturated, and therefore much 
stronger than the natural brines found ‘in seas, lakes 
and springs. In the Carrickfergus district in Ireland, 
where there is no brine on the rock salt, and where no 
water is put down bore holes, the rock salt is mined 
and put into reservoirs, and the water added to it. 

Rock salt has been used to strengthen weak brines, 
or to mix with and strengthen sea water, for a con- 
siderable time. There are salt works along the coasts 
of Ireland and Scotland at the present time, where the 
brine is formed in this way ; and in Belgium, Holland, 
and Denmark, large quantities of rock salt are import- 
ed for dissolving and making brine, which is then used 
in the manufacture of white salt. 

Brine is present in all parts of the earth, and of all 
degrees of strength up to saturation point. Until it 
reaches this latter point, however, no salt will form ; 
hence it is evident that such a thing as a salt deposit 
at the bottom of the sea is impossible, sea water con- 
taining, on the average, only 3 per cent. of salt. 
When itis said that the huge beds of rock salt, met 
with in so many places, were deposited at the bottom 
of the sea, it is evident that the statement is incorrect, 
or else that the sea water must have been a saturated 
brine. This, however, could not be; for animal and 
vegetable life cannot exist in a fully saturated brine. 
When brine is of full strength a state of equilibrium is 
reached, and any decrease in the quantity of water or 
increase in the quantity of salt destroys this equili- 
brium, and a portion of salt is deposited. The water 
once satura will take up no more salt, and it is a 
common saying in the salt districts, that the safest way 
to keep rock salt from dissolving is to put it into satu- 
rated brine. 

Salt, in brine, is not held in suspension, but in solu- 
tion. Hence, however long the brine is allowed to re- 
main, say in a closed vessel, no salt will deposit. The 
business of the salt manufacturer is to remove the 
water, when the salt will crystallize out and form a 
deposit. During the whole time of the removal of the 
water the salt deposits in such quantity as to keep the 
brine just saturated. The best, and almost only way, 
to get rid of the water is by evaporation. 

he problem to be solved in the manufacture of salt 
is to so regulate the evaporation that the kind of salt 
required is produced. The great factors in evapora- 
tion are heat and dryness. A moist heat is almost use- 
less, hence, in tropical countries where there is great 
moisture, little or no salt can be made. A dry wind, 
without much heat, causes rapid evaporation, and in 
Germany, where the natural brines are very weak, 
huge thorn hedges are built up in the line of the pre- 
vailing dry winds, and the weak brine is allowed to 
trickle among the thorns so exposed, and a large 
portion of the water is evaporated. The brine caught 
at the bottom in troughs is in this way much strength- 
ened. This graduating of the brine, as it is called, is 
frequently resorted to. 

In rock salt mines, where the air is dry, and neither 
sun nor wind can penetrate, evaporation takes place, 
and when brine has flooded the sole or floor of the mine, 
as has happened occasionally, the water, in process of 

ted, and splendid crystals 


time, becomes evapora of rock 
salt are left behind. 
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There is another way in which salt is sometimes} brines, or such natural ones as are found on beds of 
produced in intensely cold regions, viz., by making | rock salt, the p jon of water to salt is usually 3 to 
shallow reservoirs, and allowing the watery portion of | 1 to commence with ; so that it does not take long be- 
the brine to freeze, and the salt to deposit. A short fore there is sufficient eva tion to cause the salt to 
time since a patent was submitted to me for artificially form or crystallize out of the brine. Brine boils at 
freezing brine, and thus obtaining salt. The great 226° Fah., but it is rot necessary to heat it to this point 
drawback to any sach system of salt making is, that | before evaporation commences and salt forms. The 
there will always be three tons of ice produced forevery | whole business of salt making consists, as was said be- 
ton of salt made. Besides this, it would not be possible | fore, in using the proper amount of heat to produce 
to manufacture the different qualities of salt required. | the kind of salt wanted. The greater the heat, the 
Practically, the evaporation in making salt is caused | more rapid the evaporation and the finer the grain of | 
by heat, and the water evaporated dissipates itself in| thesalt. The lesser the heat, the slower the evapora- 
the atmosphere in the form of steam or vapor and re-|tion and the coarser the grain of the salt. The 
quires no further attention. | fine or boiled salt is taken frequently out of the pan, 

The heat used in salt making is either natural or the coarse less —~ ates according to the degree 
artificial. Natural heat is that of the sun. All salt of coarseness want pays 
made by the heat of the sun is technically known as With varying exceptions, adapted to suit different 
solar salt. Solar heat is the cheapest obtainable ; but | localities, the method used in making solar salt on the 
it has its drawbacks. The greatest of these is that it | sea shore is to allow a quantity of sea water to run in- 
eannot be regulated ; consequently it is not possible to to a reservoir or pit, at the topof the tide. From this | 
make the various grades of salt required, which all reservoir the brine is conducted to a series of shallow | 
need different degrees of heat properly regulated. | pits or pans, having a considerable area but little 
Another drawback is that the heat is not continuous, depth ; the object being to expose as great a surface as | 
After the sun is set the evaporation is very slow, and | possible to the heat of thesun. The shallownessallows | 
the time required to make salt is much lengthened, | the brine to soon become heated, and evaporation to 


and 13 inches deep, and one giant at Winsford 52 
by 26 feet and 18 inches deep. The average pan at 
that time is described as 24 feet by 15 feet and 12 inchigg 
deep. At the same time eng te speaks of the Germain 
salt pan being 8 feet square by 9 inches deep. Little 
by little the size of the pan grew. more especially the 
length of it; the width being determined chiefly by 
the length of the raker the man taking or drawinz the 
salt out of the pan could comfortably use’ Fron) 1694 
to 1823, salt paid a heavy duty, so that the manufae 
ture did not grow so rapidly as after 1823, when the 
duty was repealed. During the great French war this 
= was as high as £30 per ton. 

The pans used at the present day are ‘very large, 
Those actually working in Cheshire and Worcestep 
shire range from 30 feet by 2% feet and 15 inches 
deep (this being about the smallest now used except 
in a few of the oldest works, where pans about the sige 
of those in use a century ago still remain) to 130 feet 
by 25 feet and about 18 inches in depth. The usual 
size for pans that are required to boil is from 30 feet to 
40 feet in length, and from 2 feet to 27 feet in breadth, 
For pans making coarse salts, the usual size is from 
60 feet to 70 feet in length by the usual 25 feet to % 
feet in width, though at many of the modern works 


and in the rainy season or winter no salt can be made. 
Again, if the air is very moist or rain falls, not only 
is there no evaporation, but a good deal of the work 


commence. There is a series of these shallow pans or | these pans are from 70 feet to 130 feet in length, and 
basins, and the brine, as it becomes stronger by the| up to as much as 30 feet, or, in one or two ¢ 
evaporation of the water, is on from one to an- | 32 feet in breadth. The most approved width is about 


previously done is undone. Part of the water evapor- | other, tillin the last, being fully saturated, the salt 
ated returns, and to restore the brine to saturation begins to form. 

some of the salt already made is dissolved, the water; As the heat of the sun obtainable is small compared 
saturating itself at the expense of the crystals already | with fire beat, the process of evaporation is slow, 
formed. At Syracuse, in New York State, and also in| and the salt formed coarse in the grain. This salt is 
Michigan, men are constantly on the look-out to run “ harvested ” at considerable intervals, and only during 
wooden covers over the pans in which solar salt is| the hot, dry season. At Syracuse, in New York State, 
making, as soon as any sign of rain appears. Solar; and at Zilwaukee on the Saginaw River, in Michigan, 
salt making can only be carried on successfully where solar salt is made from the brine of the districts. In 
the summers are hot, and at the same time fairly dry. | Syracuse, where the brine is weak, it is first run -_— 
It has often happened that a spell of wet weather has a “flat” or wooden floor with a slight rim round it, 
set in before the salt harvest has been gathered, and | only allowing a layer of very shallow brine to lie upon 
has blighted the prospects of the salt makers. Where, | it. When strengthened, this brine is passed to a series 
as along the shores of the Mediterranean, and along | of shallow wooden pans about 18 feet by 16, and 4 to 5 
the Atlantic shores of Spain, Portugal. and France, | inches deep, of which there are many thousands con- 
the seasons are regular, and fine weather is tolerably | stantly in use. The salt is taken out or “harvested” 
sure, much solar salt is made. The shores of the Red as it is called twice in the year. 


Sea and Indian Ocean are in many places suitable for! The saltlobtained from the Salt Lakes on the Russian 


26 feet. 

There is no absolute rule for size of pans. Thete 
are pans, under which exhaust steam is used, as much 
as 150 feet in length. Should it be found neces 
to use a long pan for boiling purposes it is ‘* mid-feath- 
ered” off, as it is called; that is, a portion is divided 
off by a wooden partition, making a “front pan” for 
boiling and a “back pan” for coarse salt. 

The pans spoken of, so far, are all open pans, and 
the heat is given to them by fires underneath. Be- 
sides these open pans there are a number of circular 
inclosed puns, known technically as “patent butter 

ns,” from the kind of salt made in them. This salt 
is the finest made in England. Eee paren are from 
about 21 feet to 27 feet in diameter, and are complete- 
ly covered in. The fires are made under these pans 
as under the open ones, and the waste heat from the 
fires and steam from the pans are conveyed under 
other open pans, where coarse salt is made ; or else 


solar salt making. The numerous salt lakes on the 
Russian steppes produce immense quantities of solar 
salt, as also does Lake Sambhur, in Central India. In 
the Dead Sea and along the eastern shores of the Cas- 
= Sea, where there are both heat and dryness, salt 
s deposited very largely, aud huge beds of rock salt 
are being formed. rom these modern deposits the 
method of formation of rock salt in past ogie ages 
can be easily determined. 

In places where solar heat cannot be relied on in the 
manufacture of salt, or where qualities of salt are re- 

uired that the heat of the san will not produce, arti- 
feial heat is used. In early days we are told that the 
brine was sprinkled over burning wood, and the salt 
collected from the ashes. Wood has at all times been 
used as a fuel for obtaining the heat for evaporating 
brine. In England, until comparatively recent times, 
it was almost exclusively used. Ina letterof February, 
1605, it is said that the wood consumed annually in 
making salt was, at Nantwich, of the value of £1,728; 
at Middlewich, £1,435 4s.; at Northwich, £2,056 10s. ; 
or as the letter says, *‘ Spent in the wich houses yearly in 
wood, £5,219 14s.” Wich house was the name for the 
house in which the pans were kept for boiling the salt. 
The word is still frequently used at Northwich for the 
house, The pans at this period were called “leads,” 

ing made of lead. Wood is still used on the Conti- 
nent, where coal is scarce, for boiling the brine, and it 
is used either by itself or in conjunction with coal in 
Canada for the same purpose. In the lumber districts 
of Michigan the refuse wood and sawdust from the 
saw mills are used under the boilers to generate the 
heat for the steam uired in making salt. 

Slack, or small coal, is almost exclusively used in 
England, and most rts of the world; being more 
plentiful and much cheaper than wood. The average 
— of this fuel at the salt works in England is from 

to 6s. per ton. In England, direct heat is chiefly 
used ; that is, the fires are made underneath the pans 
of vessels containing the brine. In America and Canada 
the heat is first used to generate steam in large boilers. 
This steam is conveyed in pipes to the pans in which 
the salt is made, and the pipes pass through the brine, 
communicating their heat, and causing evaporation. 
The chief business of the salt manufacturer is to util- 
ize to the best purpose, for the production of salt, the 
heat obtained from the fuel. ‘o this end innumer- 
able patents have been taken out, but few have been 
so successful as the simple application of direct heat to 
open pans. The method seemsa very primitive one, 
and most visitors to salt works think they can improve 
upon what they consider a rude, antiquated system. I 
have brought before me, and have seen working, scores 
of patented plans. In all, or nearly all, the idea was 
to economize heat; and if the whole of salt manufac- 
turing consisted in evaporating the greatest quantity 
of water with the least quantity of fuel, doubtless 
many of the schemes would succeed instead of failing, 
as they do now. The majority of the plans are schemes 
for generating steam and using the heat, but occasion- 
ally (as just recently) gas under pressure, mixed with 
air, is lighted undera small kind of diving bell, and 
all the beat thus generated is communicated to the 
brine in which the heater is immersed. Perhaps the 
most successful method of utilizing heat is by what is 
ealled the vacuum process. In this, again. steam is 
generated in a boiler, and used to cause evaporation 
in a closed vessel. Thus, roughly speaking, salt manu- 
facturers employ either direct heat from the furnaces 
or steam generated in a boiler and conveyed through 


pipes. 

es describing more at large the methods used for 
producing the various kinds of salt, it may be well to 
recall] the composition of brine. 

In sea water, and the water of salt lakes anJ of most 
brine springs, the proportion of salt is comparatively 
smali,and that of water very large. Hence, before 
any salt can be made, the water must be reduced so as 
to leave the ewer of 76 water to 24 salt; or, as 
before stated, 3 parts water to 1 part salt. To evap- 


orate this water requires a great amount of beat, and 
it willat once be seen that if the heat obtainable is 


small, it must be applied for a long time, In artificial 


steppes, and from Lake Sambbur, in India, as well as 
from other salt lakes in various parts of the world, is 
only got in the dry, hot season. At this season of the 
year the lakes shrink verv much in area, and the salt | is dried. 

forms in the shallow pools left behind by the receding | The growth of the pans from the one holding seven 
lake, and in the shallow portions of the lake itself. | gallons, or the average one of 20 gallons, to that in use 
The salt is taken from the bottom of the pools, or | now containing 30.000 gallons, is con parable to the 


| the waste heat is carried in flues to the stove, where 
| the salt made in lumps, or squares as they are called, 


shallow portions of the lake, and stacked on the | growth of the trade. In 1675 the three Cheshire 
shores. ake Sambhur in the wet season is from 15 | “ wyches” are stated to have produced 20,000 tons of 


In 1875, wher the large pans were in 


salt annually. 
about 1,750,- 


to 20 miles in length ; butin the dry season not more | 
extensive use, the same district produ 


than from 3 to 4 miles. 
One of the most interesting deposits of solar salt is 000 tons. 
that in the Kara Boghaz Gulf, on the east coastof the | The pans in use in America differ very considerably, 
Caspian Sea. This large gulf, covering an area of | with few exceptions, from those in use in this coun- 
more than 2.000 square miles (German), is connected |try. In Syracuse, New York State, and Zilwaukee, in 
with the Caspian Sea by a narrow entrance about 150 | Michigan, “ covers” are u when solar salt is 
yards wide and 5 feet deep. There is a bar at the|miade: In Syracuse, Warsaw, Saltville, in Virginia, 
mouth of this entrance over which there is a constant | and at a few swall- works in other parts of the coun- 
flow of Caspian Sea water at the rate of 3 miles per| try, “kettles” are used. These are —_ similar in 
hour, containing slightly less than 1 per cent. of salt. |appearance to the ordinary washing boiler found in 
So great is the evaporation over t his extensive body of | cott in this country. These kettles are set’ in a 
water that it is estimated by the best authorities that |double row, sometimes to the number of 100, and the 
at least 350,000 tons of salt are being deposited daily, | flues go underneath. In several cases, instead of the 
and av enormous bed of rock salt is being formed | kettles being set directly over the flues, they are set 
on the bottom of the gulf. This is one of the most | in what are ecalled.“jackets,” and steam is forced into 
instructive salt deposits in the world, and shows how, | this *“\jacket” or steam chamber. The pans, however, 
by continucus evaporation, even so weak a brine as 1 / in most common use are called “ grainers.” ese are 
per cent. can be made to deposit its salt. made of wood, the general size being about 120 feet by 
The vessels, if they may be so described, in which | 11 feet, and 22 inches deep, though some are as long 
solar salt is made are natural basins, such as lagoons | as 190 feet. Lying near the bottom of these grainers 
and salt lakes, or ponds and = made along the sea | are iron pipes, about four inches in diameter, which 
shores. The earliest artificial vessels used in evapor- | pass up and down the pans, and through which live 
ating brine were very small. As the demand for salt | steam is passed. In the lumber districts, however, the 
increased, the size of the vessel increased in ‘a corre- | exhaust steam from thesaw mill boilers is used to heat 
sponding ratio, till now pans of enormous size are in | the brine. In the St. Clair distriet, Michigan, and the 
caily use. The first pans of which we have any re- | Kansas salt districts, iron pans, similar to those in Eng 
cord inthis country were made of lead, and were very | land, are being generally adopted. At St. Clair a cir 
small There are twoin the Salt Museum at North- | cular pan—-similar to the patent butter pan in use in 
wich, which were discovered afew years ago. The | England—was being worked four years ago. At Silver 
smallest is, roughly, 2 feet 1 inch square by 3 inches | Springs, in New York State, and, more recently. at 
deep, and holds about 7 gallons. The other is 3 feet |Cavuga, in the same State, and also at several places 
8 inches by 2 feet 8 inches, and 4 inches deep, holding | in Michigan, vacuum pans are being used. These pans 
about 20 gallons. This latter pan is about the size | are the most successful patent pans now being worked. 
used in the sixteenth century, and six of these leads, as | They consist, generally, of a cylindrical vessel, contain- 
as they were called, were included in each wich house. |ing a set of pipes. The brine to be evaporated is 
In Hall's * History of Nantwich,” p. 203, we have the | either contained in the pipes, and the chamber heated 
following interesting description: ‘The ancient way by steam, or the chamber contains the brine, and the 
of makeing salt with us was in lead pans, whereof every | pipes the steam, which is used direct from the boiler. 
wich house had six of equal gage: and in those they | As fast as the steam produced by evaporation rises, 
boyled their salt with wood cloven and fitted for ye | it is carried away by a powerful air pump and a va- 
pu . This was ye way and usage of makeing salt |cuum kept. Evaporation is by this means rapid, and 
in this towne till the Vith yeare of King Charles IL. | the salt forms very quickly. It is proposed to use the 
(1682). And then it was, that some fancifull persons | steam thus drawn off to heat another similar vessel, 
thought it would be more for their profit to boil their | and in some cases athird. The vacuum pan has its 
| salt in iron pannes (of equall gage with the six leads) | advantages, but brine is difficult to deal with, and the 
| with pitte coale, pretending that wood grew scarce.” | pipes get coated with sulphate of lime and rendered 
Thus, at the time that iron was substituted for lead, | almost inoperative. 
coal took the place of wood. In 1659 we find a great In many places it is customary to heat the brine be- 
dispute caused by the substitution of two “ great pans,” | fore passing it into the evaporating pans. Most fre- 
instead of the previous four or six. In 1675, it would — this is done by waste or exhaust steam, or the 
seem th» large pans were in general use, as in a report pipes through which the cold brine passes are carried 
made in that year it is said, ** Eache wich house hath at the back of the fires or along the flues. Occasion- 
two ovens, a ship, a chamber, or store, and two iron ally the brine heaters are placed at the back of the 
pannes.” By a “ship” is meant a long wooden n, and between it and the chimney, so as to still 
trough, generally a tree trunk hewn out, to contain a | further utilize the heat. 
store of brine. | In England the pans are made of either iron or steel 
Shortly after the proper way of using iron for the | plates, riveted together. The usual thickness of the 
making of salt pans was found out, the size of the plate is 4% inch for steel and 3 for iron, with \% 
pans began to increase rapidly. In i748 Dr. Brown-|imch or % for the rims. The sizes of plates vary 
rigg, in his book on “ The Art of Making Common | very much, from about 3 feet to 8 feet in length, and 
| Salt,” says, “‘ The length of some of these pans is 15) from 1 foot to 4 feet in breadth. The pans are heated 
| feet, the breadth 12 feet, and the depth 16 inches.” In| by fires made under them. These vary from 2 to 4 
a note he adds, “ At many works they use pans of a | according to the width of the pan. The usual number 
much less size than here described. But those used | is 3 for 24 feet,though many 25 and 26 feet pans have 4 
at Shields and other places near Neweastle are much | fires. The fire grate is about 5 feet in length, and has 
| larger, being commonly 21 feet long, 124¢ feet broad, | fire bars from 4 feet to4 feet 6 inches, and a dead 
—— 14 inches deep, being the largest salt pans used | plate, as it is called, in front of them. The distance 
anywhere in Great Britain.” According to a small, of the fire bars from the pan bottom is usually from 
|pamphilet published at Leipsic, in 1776, by a German 24¢ to 3 feet, though in speciai cases more. The heat 
named Chrysel, who had been in England experiment- from the fires passes under the pan along flues to the 
ing at the salt works, the largest pans in the country chimney. 
then were two at Northwich, being respectively 36 feet There are many systems of arranging these flues 
by 2% feet and 13 inches deep, and 40 feet by 27 feet but the object in all cases is to economize heat by 
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i \l possible use of it under the pan, and not 
it too soon up the chimney. It is im- 
vaibie to utilize all the heat, for the draught up the 
ehimney, Which is necessary to make the fires burn 
briskly onoaas to sufficiently heat the brine, carries 
heat with it. 

tne case of the short pans, where the brine is re- 
quired to boil, so that salt suitable to form the squares 
or lump salt of commerce may be made, the surplus 
heat, not used in making salt, is passed through flues 
and utilized in the stove or drying rogni ut the rear of 


ne wet necessary to enter into all the details of 
construction of the pans or the hurdles upon which 
the salt is placed when taken out of the pans or the 
pan houses, or other common arrangements; it will be 
more interesting to deseribe how the numerous salts 
of commerce are produced and fitted for the purpuses 
for which they are used. 

From what has been previously said, it will have 
been seen that the whole process consists in the right 
manipulation of the heat employed. To produce very 
fine salts the brine must boil, which it does at 226° Fah. 
The coarsest salt does not require more than about 
90° Fah., and between these ranges the various kinds 
of salt are produced, : 

The grades of salt manufactured in this country may 
be classed under the heads of either (a) fine salt or (b) 
coarse salt. The fine salts are such as require the brine 
to boil, and are technically known as butter salts and 
stoved salts. The butter salt is divided into patent 
butter, fine butter and coarse butter. The stoved salts 
are usually known as handed squares and factory 
filled squares or lumps. There is no difference in the 
quality of the salt in butter and stoved salt. Both 
kinds are boiled salts, but the butter salt is drawn out 
of the pan in bulk and allowed to drain, then taken 
into a storehouse and stored in bulk. The stoved salt 
is drawn out and placed in moulds or tubs, as they are 
called: then, after draining, it is turned out of the 
tubs and carried into a hothouse or stove to be thor- 
oughly dried. The coarse salts are known as common 
salt and fishery salt, and there are varying gate of 
both. Common is chiefly known as either fine com- 
mon or coarse common. Fishery salt is usually classed 
as second fishery. best fishery, or best Scotch and ex- 
tra fishery, described as either Xor XX. There is a 
kind of salt coarser still, known as bay salt. These 
classes include really all the salts of commerce. There 
are special grades made for special purposes, or to meet 
special fashions, that have particular names given to 
them, such as cheese salt, brisk salt, middle grain, 
marine, Boston common, light special coarse, 
besides numerous brands of factory filled salts, having 
particular names, as well as many kinds of table salt, 
sold under all sorts of names and descriptions. 

The pans are worked by men known as firemen and 
wallers. The men drawing the salt into moulds very 
often combine both the fireman and the waller in 
themselves, and are generally known as lumpmen and 
salt boilers. The business of the fireman is to “put 
the salt into the , as itis termed. He is indeed 
the real maker of the salt, and it is his business to 
attend to the fires and see that the proper degree of 
heat is maintained to produce the salt required He 
has a damper placed in the flue near the chimney to 
regulate the heat. The regulation of the heat is almost 
entirely a “ rule-of-thumb” question. It is very rare 
indeed, that a thermometer is used. The technical 
knowledge acquired enables the man to see at a glance 
whether the pan is working properly; and the quan- 
tity and quality of the salt produced show whether 
he has done his duty. Besides attending to the fires, it 
is part of the firenian’s duty to “rake off,” as it is call- 
ed, that is, to rake the salt back that falls over the 
fires, so as to prevent the plates burning. In some 
cases he has to rake the salt from the middle of the 
eo to the sides. He has also to see that the pan is 
sept properly supplied with brine, which is usually 
allowed to flow gently into the pans during the mak- 
ing of the salt. The whole of the brine is never evap- 
orated, or the salt would be difficult to draw out, and 
would often be compietely discolored and spoiled. 

Ths man whose duty it is to draw the salt out of the 
pan is called a waller, from an old Saxon name mean- 
ing a boiler. In early times, when the pans or leads 
were small, one man boiled the salt and drew it out of 
the pan. When pans increased in size, the waller got 
an assistant to help in the firing and to wheel the 
ashes away. Now, in many cases, the fireman and the 
waller are entirely distinct. The fireman having put 
& proper quantity of salt into the pan, the waller pro- 
ceeds to lift or draw the salt out, using a peculiar bent 
perforated shovel called a skimmer. His only other 
tool is a raker, either with a long or short handle, to 
bring the salt near enough to the side of the pan to be 
lifted out. As the brine is not all evaporated, the salt 
in being lifted through it is washed, and mach of the 
neta runs back into the pan through the perforations 
nthe skimmer, All salts, except such as are put into 
moulds to be stoved, are thrown on a flat floor or hur- 
dle, sometimes raised as high as the rim of the pan, so 
as to allow the brine draining from the salt to run 
back into the pan. Where, however, brine is plenti- 
* the hardle is level with the “standing side” or 
Place where the waller stands to draw the salt. After 
the salt has remained some hours on the hurdles, for 
the bulk of the brine to drain out of it, the waller 
fills it into carts and wheels it to the storehouse. The 
quantity of salt drawn out of a pan depends upon the 
rm the pan and the length of time the salt remains 
~ the pan, - varies from five to eight tons per day 

oem of handed squares or factory filled squares. 

ere pans are drawn once a day the quantity of salt 
varies from seven to ten tons or more; where every 
{wo days, these quantities are doubled. ‘Fishery pans, 
ye very seven, ten or fourteen days, usually have 

“Th Spenty See to thirty-five tons of salt in them. 
an Wee from which the salt is made in Cheshire 

oreestershire is found just overlying beds of 
rock salt. It is simply the ordin spring or well 
} sag of the distriet that has come into contact with 

e salt beds, and has thus become nearly or quite 
with salt. A shaft or well is sunk to this 
~ ne and it is pumped up and conveyed to large 

age ~~ uade either in the earth or made of wood. 
~ Pre en the brine runs through iron 
used) to the rated tree trunks were formerly 


The brine as pumped from the earth is generally as 
perfectly clear as the purest spring water. When thus 
pumped up it may, however, be either weak, that is, 
not fully saturated, or may coptain impurities. Brine, 
is rarely if ever a solution of pure chloride of sodium 
and water; and often requires a certain amount of 
treatment either before or during the manufacture. 
Wien the brine is merely weak it is a simple question as 
te the cost of the fuel necessary to evaporate the water, 
whether it will pay to make salt out of it or not. The 
chief impurities in solution are sulphate of lime, 
chloride of caleium and chloride of magnesium. There 
are, at times, impurities in suspension, such as marl, 
or clay, but these can be allowed to settle in settling 
tanks or to be filtered out. Occasionally a gelatinous 
wixture, chiefly jelly from calves’ feet, made into a 
broth, is used. his is put into the brine, and as the 
brine heats a scum forms on the top which is taken off, 
The impurities in solution are more difficult to deal 
with. The sulphate of lime deposits at a less heat 
than the chloride of sudium, and forms a scale on the 
bottom of the patis. A portion of salt deposits on the 
lime, and the whole forms a hard crust of salt and 
sulphate of lime, known as pan scaje, Over the fires, 
where the salt that falls is continually raked back, 
only a very thin lime scale forms, which is very hard 
and almost insoluble in water. Every brine contains 
more or less of sulphate of lime. It is this sulphate of 
lime that interferes so materially with the vacuum —_ 
process, and many other patented processes t 
might otherwise succeed. It is necessary, where the 
lime is in excess, to scale or pick the pans very fre- 
quently. Boiling pans scale much more freely than 
the pans used in making coarse salts, and —— let- 
ting out at intervals of two or three weeks to be scaled 
or “picked,” as it is called. 

The chlorides of calcium and magnesium are only 

resent in small; almost inappreciable, quan tities, in 

nglish brines ; but in the American brines, especially 
in the older salt districts, they are present to a serious 
extent. Where these chlorides are in excess the salt 
very readily imbibes moisture, and, at the same time, 
it is nearly useless for curing purposes. 

It is usual to treat the American brines with quick- 
lime in the reservoirs, and this is allowed to ually 
settle, so that some time must elapse before the brine 
can be used. Hence numerous small tanks or reser- 
voirs are required. Where kettles are used flat sheets 
of iron are suspended in them, and as the brine heats 
the objectionable ingredients, to a considerable extent, 
— on these plates, which are then removed. 
Where, as in or grainers, this cannot be done, 
the salt is often washed in a solution of saturated 
brine and soda, which removes the chlorides, Brine is 
very easily affected by various ingredients, and small 
quantities of soap, glue, resin and similar things are 
used for various purposes difficult to explain. This is 
called, technically, ** poisoning” the brine. The grain 
of the salt is chiefly affeeted by these things. A small 
fragment of butter will change the working of a pan, 
and a very small quantity of several very simple, but 
very mischievous, materials will entirely alter the work- 
ing of the brine and change the quality of the salt. 
It is the knowledge of these various apparently trifling 
things that distinguishes the old salt maker from the 
novice; and the lack of this knowledge that renders 
so many patents useless. 

The natural salt crystal, when heat is used to eva- 

rate, and the crystals form on the surface of the 

rine, as is usually the case, is in the shape of a hol- 
low, inverted pyramid, technically known as a “ hop- 
per.” This hopper only forms wheu coarse salts are 
being made, and the surface of the brire is quite still. 
The hoppers float on the surface and keep increasing 
in size and thickness until they will no longer float. 
They then sink to the bottom of the pan, and if al- 


lowed to remain become solid: and lose their regular 
shape by others falliag on them and forming an ir 
regular mass In boiled salts the crystals which first 
appear on the surface of the brine are broken by the 
motion caused by boiling and do not form hoppers 
visible to the eye, but sink quickly to the bottom as 
minute flakes or grains. 

The crystal of rock salt is a perfect cube, with a line 
of cleavage parallel with each face of the cube. This 
crystal is of very slow growth, and forms at the bot- 
tom of the brine when the evaporation is very slight. 
Rock salt crystals are semi-transparent. 

The following will give an idea of the processes pur- 
sued in salt making: 

Patent Butter Salt.—This salt has the finest grain 
of any salt manafactured. The n used is circular: 
and covered over, and the brine is kept boiling. There} 
are sets of rakers kept moving by machinery, so that | 
the salt, owing to the constant motion of the brine, 
does not crystallize except in very small grains, and 
these are carried by the rakers into the pocket at the 
side. There are two sets of men employed at these 
pans, as they are constantly at work, and the salt is 
removed twice every twelve hours. 

Fine and Coarse Butter.—These qualities of salt are 
made in open boiling pans, and the fine butter ap- 

roaches very near in grain to the patent butter, but) 
is only taken once in twelve hours out of the pan. | 
The pans.used for butter salt are shorter than those 
used for the coarser salts. There isa gradual merging | 
of butter salis into common salts, so much so that it is; 
difficult to tell whether to call some qualities coarse but- | 
ter salts or fine common salts. The coarse butter salts | 
do not require the brine to be kept constantly boiling. 

Common Salt.—This salt, which is the next in coarse- 
ness to butter salt, is made at various temperatures, 
but. generally from 170° Fah, to 190° Fah. Common| 
salt, called in some districts broad, is the most cheaply | 
made of any salt. The pans are very long, and there | 
is a greater utilization of the heat under them than | 
under any of the pans where the brine is boiled, and, | 
consequently, more salt is made per ton of fuel com-| 
sumed. It is usual to consider two tons of common 
salt made for each ton of fuel used as satisfactory. 
This is about the average, though it varies with the 
quality of the fuel. As much astwoand a quarter tons 
of salt per ton of fuel is at times produ It must 
be understood that saturated brine is used, or these 
results could not be obtained. Common salt is the salt 
used at the alkali and other chemical works; also at 
soap works, glass works, and a variety of other works. 
It is used also, under the name of broad salt or agri- 
cultural salt, for land. (Sometimes by 


salt is understood refuse salt or soiled salt of any kind.) 
Common salt is taken out of the pan every twenty- 


‘ four hours, if it is to be required to be fine, but only once 


in two days for the ordinary or coarser kind, and every 
three days for the special coarse. 

Fishery Salt.-—This salt—which obtains its name be- 
cause of its extensive use for curing fish—is a coarse 
solid grained salt. Fishery salt approaches most near- 
ly to solar salt, The degree of heat necessary to pro- 
duce this salt is less than that required for common 
salt, and the salt is allowed to remain longer in the 
oy so that the salt crystals can grow and * feed,” as 

t is called. Some brines are more favorable for mak- 
ing fishery salt than others, though it seems difficult 
to say why this is so. The chemical composition of 
the different brines is so similar that only by practice 
can it be known which brines are most suitable for 
any jeular class of salt. A few pounds of alum 
put into a pan of brine cause the crystals of salt to 
form of a harder and more solid kind. For what is 
called second fishery, which is the wost extensivel 
used, the salt remains in the pan seven days. This 
the usual time, though with a few brines four or five 
days will suffice, while with others ten days will scarce- 
ly be enough. Best fishery, or best Scotch fishery, as 
it is called, is coarser and solider in the grain, and re- 
mains 14 or more days in the pan. When the salt has 
been so long in the pan, a portion of it near the fires is 
much coarser than the rest, and this forms the extra 
fishery or X and XX. 

Bay Salt, of which very little is specially made, is 
the coarsest salt manufactured. Before anv brine is 
oy into the pan, thornsare laid all over the bottom of 

he middle portion of the pan, and strings are stretched 
across from side to side, a few inches apart; the brine 
is then put into the pan, and the fires made hot 
enough to oy boil the brine. As soon as this point 
is reached, the fires are raked out, and the brine al- 
lowed to quickly cool down. In this process of quick 
cooling, the erystals of salt form in cubes all over the 
strings and thorns. Brine, when nearly boiling, will 
contain more salt than when cold, so that the sudden 
cooling causes the salt to rapidly erystallize out. 
When the crystals have “set” on the thorns and 
strings, small fires are put again under the pans and 
kept up continuously for about a month, The salt is 
then drawn out and the crystals taken from the thorns 
and strin Besides these there are crystals on the 
sides of the pans. After draining, the large crystals 
are picked out by hand and the rewuinder of the salt 
is passed through riddles, and the coarse crystals all 
put into a warm room to dry or bestoved. It isa very 
pretty sight to see a pan with the strings and thorns 
all covered with crystals. In making bay salt and 
best fishery salt there is always a considerable quanti- 
ty of inferior grained salt, especially at the back end 
of the pan. caused by the flaky, small grained salt 
formed on the surface being carried back by the circu- 
lation of the brine from over the fires to the back or, 
cooler end of the pan. 

Handed Squares Stoved, or lump salt, such as is car- 
ried about in hawkers’ carts for sale, and is used large- 
ly for household purposes, is the same quality as fine 
butter salt. The name butter was given to the salt be- 
cause of its extensive use in butter making. Instead 


of the waller drawing out the salt in a large heap on, 
the hurdles, he puts it into tubs which stand inside. 
the pan, generally on a little platform at the side.. 


These tubs are of various sizes, and are known by the 
number of lumps that make a ton of salt, The most 
common sizes for home use are one bundred and six- 
ties, one hundred and twenties, and one hundreds. 
The larger size, or eighties, are generally shipped 
coastwise. The waller proceeds to fill the tubs that he 
has placed inside his pan, and, as he fills them and the 
bulk of the brine has drained out, he lifts them out 
upon the hurdle to still further drain. After an hour 
or so the lumps are turned out of the tubs, and, bein 
“ happed,” or patted, into proper shape, are pas 
into the hot house, where they are allowed to remain 
till thoroughly dried through. The temperature of the 
stove varies very much, but is generally about 130° to 
140° Fah. When a lump is thoroughly dried, it will 
“ring” when struck. nless a Jump is thoroughly 
dried, it will break or go soft when in transit in the 
boats or vans. It is necessary that the squares or 
lumps made for sale should be of fine salt, as the finer 
the salt the harder it sets and the less easily is it bro- 
ken. Only about one and a half tons of squares are 
made per ton of fuel used, much heat being required 
in the stove to dry the salt, 

Factory Filled Stoved Lumps.—In some trades it is 
necessary to have stoved salt, but squares or lum 
would be very inconvenient. When this is so, the 
lumps, after drying in the stove, are taken to a mill 
and broken and filled into sacks or bags. For the 
finer qualities of salt sieves are used in connection 
with the mill, and all degress of fineness, from ordin- 
ary butter salt to superfine table salt, are produced. 
The trade in what is called packet salt is extending, 
Instead of the large lumps, which are apt to get dirty 
and soft, small calico bags, holding 12 Ib., 7 Ib., 5 Ib. 
and 8 Ib., are mach used, especially in America. In 
England, jars, bottles, drums and paper packets are 
much used, and the penny packet, or even halfpenny 
packet, is coming into vogue, The salt in all these pack- 
ages is a stoved salt, which bas been milled and sieved. 
In America there is a general absence of stoves or 
drying rooms, and no moulds are used. The general 
use of grainers and steam leads to the production of 
what is known as common fine salt, a kind of coarse 
butter salt. As practically all the heat in the steam is 
used in making salt, none is left for stoves. To meet 
this difficulty, what are called ‘‘Hersey Driers” are 
used. These are iron cylin‘érs, similarto an ordinary 
land boiler, of some 30 to 36 feet in length. They are 
set at an angle over a furnace, or have ajjacket for steam. 
The salt, after being drawn from the pan and allowed 
to drain, is passed into the upper end of the drier, and 
as this latter revolves, the t slowly over the 
heated surface till it reaches the ms end of the drier, 
where it is discharged perfectly dry and very hot. If 
a finer grade of salt is wanted, it is throngh 
small mills, and thence conveyed to the packing rooms, 
where it is filled by girls or young women. into the 
various packages before described, and usually these 
are stowed in barrels, which in America take the place 
of sacks in this country. 

It would take too long to describe the trade in salt 
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putting one of the others into it, they roll them round 
tight together; then they set fire to one end and 
utting the other end into the mouth, they draw their 
reath up through it, wherefore the smoke goes into 
the mouth, the throat, the head, and they retain it as 


at home and abroad. The magnitude of it can, how- 
ever, be conceived when the last government return 
for 1898 gives the following figures for the United | 
Kingdom : Rock salt, 192,960 tons: salt from brine, 
1,781,068 tons, or a total of 1,924,029 tons. The year 
1898 was less than 1892 by some 34,000 tons. long as they can, for they find a pleasure in it ; and so 

The salt districts of England where white salt from |much do they fill themselves with this cruel smoke 
brine is produced are Cheshire, where in 1898 1,213,362 | that they lose their reason. And there are some who 
tons were produced ; Worcestershire, which produced | take so much of it that they fall down as if they were 
192,021 tons; Middlesborough district, 289,198 tons ;| dead, and remain the greater part of the day or night 
Fleetwood, 87,488 tons. In Cheshire the trade has|stupefied. Some men are found who are content with 
been carried on from the earliest times, and is now! imbibing only enough of the smoke to make them 
connected with Winsford, Northwich, Middlewich and | giddy, and no more. See what a wicked and i- 
Sandbach. In Worcestershire the manufacture has|ferous poison from the devil this must be. It has 
existed for centuries, at Droitwich, but of late Stoke | happened to me several times that, going through the 
Prior has produced most. Middlesborough and Fleet- 
wood have only commenced to make salt within the 
last ten years. 

Much more might be said about the salt manufacture 
did time permit, but it would not be right to conclude 
without referring to the results following the pumping 
of brine. 

As before mentioned, brine is formed in the salt dis- 
tricts by the ordinary spring or well water coming into 
contact with the beds of salt. The moment the water 
reaches the salt it proceeds to dissolve it, and continues 
to do so until it has taken up sufficient to form a 
liquid containing 26 per cent. of salt. As fast as this 
liquid is pumped up, fresh water takes its place, and 
so the process of solution is continuous. The result is 
that the surface of the salt is eaten away in deep fur- 
rows, or miniature valleys, and the earths lying above 
follow the contour of the water-worn salt, making 
similar valleys and subsiding areas on the surface of 
the land. Where these sinking areas are in towns much 
destruction is wrought among the buildings, sewers, 

and water pipes, streets, roads and other property. 
fh the neighborhood of brooks or rivers the subsiding 
areas soon become pools of water, and finally large 
lakes, continually increasing. In districts such as 
Northwich, where there are numerous worked out 
salt mines, the subsidence is much more serious, and 
enormous mischief is done. The salt districts of 
Cheshire are extremely interesting, showing the action 
of water on beds of salt on a gigantic scale, and 
demonstrating how changes of the earth’s surface can 
be made bya very simple means. The question of 
subsidence, so interesting in itself, is too extensive to 
be dealt further with at the end of a paper already 
too long, I am afraid. 


A GOSSIP ON TOBACCO. 
WRITTEN UNDER THE INFLUENCE OF THE WEED. 


Amone@ plants of economic value none has been 
more generally abused than tobacco, and yet with all 
the blasts and counterblasts that have been written 
since the introduction of the habit of smoking into 
Europe, the soothing weed has defied them all; and, 
Se on the principle that “good wine needs no 

ush,” the sturdy old friend of man, both in his soli- 
tary hours and convivial moments, not oply maintains 
in this nineteenth century its reputation and venera- 
tion, but has increased it in a marvelous degree. This 
could be readily shown by statistics, but as statistics 
are for the most part dry facts, quite unsuitable for 
Christmas time, we will ignore them for the nonce and 
ask our readers to take for granted what we have said 
in this respect. 


1, complex pipe made of wood from Java, front view; 2, side view; 
U.S. America; 4, pipe made of root of white ash from Canada; 
7, modern American wooden pipe, made in the form of a tomahawk, 


To use a common expression, which in this case is 
absolutely correct, “ volumes have been written” on 
tobacco, and thousands of volumes, probably, under 
its soothing influence, to say nothing of the other 
thousands that are read and enjoyed with the aceom- 
paniment of the “ pipe of peace.” With all this before 
us, there would seem to be nothing ne w to say about | 
tobacco, which, indeed, is the case, and on this| 
account we have ventured to take the subject up at a 
season when a pipe or cigar, or tobacco in some form, | 
is included among the luxuries which constitute the) 
“good cheer” of Christmas; for though tobacco from | 
the earliest period of its introduction among us has| 
been from time to time severely cond emned, the old | 
writers who favored its use were much more enthusi- | 
astic in its praise than have been the writers of more 
modern days. Itis both curious and amusing to note | 
the opinions of its champions and its detractors ever 
since the smoking of tobacco became a fait accompli in | 
this country. We may, however, dismiss this part of 
the question with a quotation from a popular and 
learned writer on the subject, who says: “ Three 
hundred years ago a few American savages only con- 
sumed toleaen, and now it is consumed by all man- 
kind, being the only commodity common to the con- 
sumption of all races and all social conditions, Are 
our lives shorter, our morals worse, or our intellects 
weaker that for the better part of three centuries the 
‘poisonous drug,’ according to this hypothesis, has 
been circulating through the veins of ourselves and 
our forefathers?” Regarding the early history of 
tobacco the same writer says, ‘* It wasin the first week 
of November, 1492, that Europeans first noticed the 
Indian custom of tobacco smoking. The two sailors 
sent by Columbus to explore Cuba returned to the 
ships of their great commander, and told this among 
other things new and strange. They found the natives 
carried with them a lighted fire brand and puffed 
smoke from their mouths and noses; this their Euro- 
pean notions led them to conclude was some mode of 
perfuming themselves. A more intimate acquaintance 
with the natives taught them that it was certain 
leaves of a herb rolled up inthe dried leaves of the 
maize or Indian corn that they thus burned, and in- 
haled the smoke. It was a novelty to the Spaniards, 
but it was an ancient and familiar custom with the 
natives. The aborigines of Central America rolled 
up the tobacco leaf and dreamed away their lives in 
smoky reveries ages before Columbus was born or the 
colonists of Sir Walter Raleigh brought it within the 
precincts of the Elizabethan court.” 

In a translation of the travels in America of Giralamo 
Benzoni, from 1541 to 1556, the experience of the writer 
among the native tobacco smokers is given in a very 
quaint manner, as the following extract will show : 
“When these leaves are in season they pick them, tie 
them up in bundles, and suspend them near the fire- 
place till they are very dry, and when they wish to 


use them they take a of their grain (maize) and 


provinces of Guatemala and Nicaragua, I have entered 
the house of an Indian who had taken this herb, which 
in the Mexican language is called tobacco, and immedi- 
ately perceiving the sharp, fetid smell of this truly 
diabolical and stinking smoke, I was obliged to go 
away in haste and seek some other place.” Benzoni’s 
view of tobacco, as here related, was not, however, 
icipated in by all the early travelers. for a mem- 
r of Sir Walter Raleigh’s expedition in the discovery 
of Virginia at the end of the sixteenth century, after 
describing the uses and effects of tobacco among the 
people, says: ‘“‘ We ourselves during the time we were 
there used to suck it after their manner, as also since 
our return, and have found many rare and wonderful 
experiments of the vertues thereof, of which the re- 
lation would require a volume by itselfe. The use of it 
by so manie of late, men and women of great calling as 
else, and some learned phisitions also, is sufficient 
witnes.” 
To Sir Walter Raleigh is usually accorded the intro- 
duction of anening, into England, but Fairholt, while 
giving him the credit of making the habit fashionable, 


x. 


we 
a’ 


and giving it “‘a good standing in society,” attriby 
its Saal introduction to Mr. Ralph Tome, who a 
sent out by Raleigh as governor of Virginia, returning 
to England in 1586, and in proof of this, says: ‘‘ The 
historian of the voyage, Mr. Thomas Harriot, and the 
learned Camden, who both lived at the peri 
unhesitatingly affirm that Lane has the honor 
being the original English smoker.” 

The dislike of James I. to tobacco is such a welj 
known matter of history that we need only refer to the 
monarch here as being the originator of a heavy du 
which was at that time imposed upon it, and wh 
has continued with more or less change to the present 
time. From an original twopence per pound duty, 
Jumes at once raised the impost to six and tenpenee, 


CURIOSITIES IN PIPES. 


3, pipe made of laurel root, found on the battlefield at Chancellorsville, 
Roe made of black horn from Java; 6, slate pipe from Vancouver; 


which had the effect of almost suppressing its impor- 
tation, and the plant began to be cultivated on 
English soil, until another act of the King made it 
unlawful as a home industry. Notwithstanding all 
this, the use of tobacco continued to increase till it has 
now become one of the most important articles of im- 

rt, and one of the greatest sources of revenue, the 
imports last year amounting to 84,218,342 lb., of the 
value of £3,566,061. The tobacco plant is capable of 
cultivation in this country as has been more than once 
proved, the latest experiments in this direction being 
those carried on in 1886 by Lord Walsingham, Mr. 
Faunce de Laune, and Messrs. James Carter & Co., 
the results of which were embodied in a small book 
entitled ‘‘ English Tobacco Culture.” 

Though the bulk of the tobacco of commerce is 
furnished by Nicotiana tabacum, the allied species N. 
rustica uces some portion of it. The true tobacco 
is a native probably of some part of South or Central 
America, but the precise country of its origin cannot 
now be determined. Martius considers it introduced 
in Brazil, and it is nowhere known in a truly wild 


ROLLS OF NATIVE TOBACCO FROM THE RIVER NIGER. 
(The long one measures 2 feet 6 inches high by 4 inches in diameter. The circular oge is 18 inches across.) 


L ¢ A 
\ 
x 
~ 
: j 


tobacco 

Central 
cannot 

-oduced 

ly wild § 


JANUARY 12, 1895. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 998 


16875 


= 


state, the its cultivation has exte’ 
i nus Nicotiana de- 
during the present century T he 


re hods of 
ot our intention to chronicle the met 
tee a and preparation of tobacco for market. 
The cutting of the plants, fermentation and aneinm, 208 
facts so wel known that wecan afford to over them 
each coun- 


on this oc: 
f produetion has its own method of packing, 
ei Ae in hogsheads, boxes, bales, or serons. The 


uirement 
The small Lunches of. tobaeco leaves whic 


ied together by thin stalks, and are known as 
oe ir are pl in layers, each layer having the 

ints of its leaves in the same direction, but this di- 
rection being alternated in successive layers. When 
about a quarter fall the contents of the hogshead is 
subjected to »owerful pressure, which reduces it to 
about Soe-balt its orignal bulk, and this process is re- 

till the hogshead is full. So tightly is the 
tobacco compressed that it is stated that instances 
have occurred where hogsheads of tobaeco have been 
washed ashore from wreeked cargoes in which, though 
the outer layers have been wet and spoiled, the central 
mass bas remained quite good. @ tobacco ware 
house in the London docks has been known to contain 
at one time as many as 40,000 hogsheads. When stored 
in this warehouse the tobacco is deseribed as being in 
bond, the duty being paid as it is withdrawn for sale. 
It sometimes hannens that the tobacco becomes in- 
ured in course of transit by the access of sea water. 
hen this is the case the soments gers is chop 
away with long, sharp knives, and the duty is im- 
only on the sound tobacco. All tobacco upon 
which duty is not paid is consumed ina kiln at the 
docks, which is popularly known as the ‘ Queen's 
Tobacco Pipe.” 

When the tobacco is opened at the manufacturer’s it 
is, of course, found very tightly compressed, and the 
layers are loosened by levers. ater is then sprinkled 
over them, which causes the leaves to swell, and they 


are then more easily separated. The processes 


FANCY INDIAN CIGARS. 


(One has three ends to le thpiece, so that the three ends can be 


are those of stripping out the inside of the leaf, or cut- 
ting into shreds in a variety of ways, to produce the 
numerous kinds of tobacco, each of which has its own 

admirers. The different native tribes in various 
of the world have also their own forms of preparation, 

two of which from Central Africa are illustrated. 
We have briefly shown the importance of the 
tobacco plant as a commercial article in its raw and 
one of its manufactured conditions. For the sake of 
brevity we have not even alluded to the cigar manu- 
facture and the preparation of snuff, for the former of 
which large quantities of the leaf are used, and for the 
latter—though snuff taking has almost at the present 
day died out in this country—still considerable quan- 
tities of the midritfs, which are stripped from the leaves 
for the manufacture of cigars and some smoking 
Prepares are ground into the well-known fine pow- 
: er which our grandfathers and great grandfathers so 
ighly prized under the names of Seotch, Irish high- 
pe and Welsh snuffs, all of which had a high repu- 
tation for their pute, many of the English snuffs be- 
ing scented and more or less artificially colored. It 
will agree A be remembered by many readers of this 
paper that the regular snuff takers of thirty or forty 
years ago, though unable to tolerate perfumes ip 
ape and who were very particular as to the qual- 
ity of their snuff, always kept a Tonquin bean (Dip- 
teryx odorata) in their snuff box, which retained its 
perfume for a very long time, and im its frag- 
my of newly-mown hay to the contents of the box, 
ong snuff takers as in the preparation 

of sachets and handkerchief perfumes. 
thene immediate preparations of tobacco it- 
“weed” gives rise to many branch manu- 
ponshes pat in the great variety of pipes, 
smoker xes, and other paraphernalia of the 
n all ages and in all countries f 

: and ancy has run riot 
colleen in pipes. So much so, indeed, that the 
te aoe & of tobaceo pipes has been made a hobby 
of the ne, with the result of bringing together some 
artist} curious and fantastic, as well as some 
rr om orms. A few illustrations are given, selected 
“a peortenl contained in the Kew Museum. Even in 
and st i country the materials used and the shapes 
“hich yies are ever changing. Clay and meerschaum, 
7 at one time were the dominant materials in 


to woods 
is the so- 
h introduced man 
generally used 


t first it was su by many that this was 
actually the root of the common brier, but a slight 
knowledge of the habits of the genus Rosa soon put 
the probability of this notion out of court; first, on 
account of the large size of the roots or wens from 
which the pipes were cut, and, secondly, on account of 
the la quantity of the roots required to meet the 
demand for thi eorante kind of pipe, which far ex- 
ceeded that which could be met by any true brier. 
Inquiry, however, proved that brier root pipes were 
rene from the knots or root portions of the tree heath 
(Eriea arborea), the French name of which is Bruyere, 
and which by a trade corruption became brier. The 
roots are a large article of export from Leghorn, and 
are boiled in mass for a considerable time, and then 
dried carefully to season them and to prevent them 
from cracking when made into dn gr by the heat of the 
burning tobacco. Another w largely used at the 
present time is the Australian myall or violet wood 
(Accacia homalophyila), a beautiful dark colored wood 


pipe making, having long since given 

Pf different kinds, the principal of which 
called “ brier root,” which, tho 
years ago, ie still by far the 


- 


SERRASTYLIS MODESTA (ROLFE)—FLOWER SEGMENTS REDDISH, EDGED WITH 
YELLOW; LIP WHITE, WITH PURPLE STRIPES. 


which retains its fragrance for a very long time. More 
recently the English pipe market has been invaded 
with the queer looking articles from America made 
from maize or Indian corn cobs, namely, the central 
portion of the cob after the seeds or grains have been 
stripped off. 

These pipes have one drawback, and that is, that 
when new they are covered with a coat of varnish, 
which, as the bowl becomes heated, not only has an 
objectionable smell, but the taste is also drawn into 
the mouth. This, however, soon passes off, and the 
pipes are then very sweet, and being to a certain ex- 
tent absorbent, the oil of the tobacco is in some mea- 
sure prevented from entering the mouth. 

Space will not allow us to dwell too long on pi 
and the other etceteras of a smoker’s furniture, which 
might be extended to any length; so we will con- 
clude with a note referring to the all-powerful weed. 
Here, for instauce, is what our old friend Punch once 
a about tobacco, under the head of ‘‘A Sensible 

e. 

Mrs. Smith: ‘‘Why do I allow m 
in the house? Bless Mrs. 
stop him for the world ! 
is angry with me—when we 


husband to smoke 
rown, I would not 
know, that when he 
ve been having a few 


words together, as I suppose the best of husbands and 
wives occasionally have—he rushes to his cigar, and 
leaves me fora hour all to myself. It.seems to 
relieve him, saves me an infinity of blowing up. 
After he has smoked it, I can assure you the poor 
creature is quite inild, and sometimes he will avy | 

that 

u 


come up and beg my pardon. The fumi 
should have got is bestowed elsewhere. I 1 a 
cigar as the very best friend a woman has, I'm 
positive, too, that it’s the saving of an immensity of 
swearing. After all a volley of smoke isn’t half so 
offensive as a volley of oaths. Good gracious me, only 
to think what beasts some men would be without 
their filthy tobaeco There would be no going. near 
them, I declare. When all is said and done, my dear, 
smoke, take my word for it, is a very fine thing. It 
cures many a bad temper, and preserves many a sweet 
one.”—The Gard Magazine. 


SERRASTYLIS MODESTA. 


ROLFE, NEW GENUS AND SPECIES. 

Tuart this singular orecbid should have escaped de- 
-tection by the inany plant collectors who have passed 
Cauca seems a singular 


over the 


circumstance, and 


the fact itself should give hope to the amateurs of nov- 
elties who are content with snech simple beauty and 
curious structure. At the end of 1898, some half-dozen 
plants of it were discovered by Mr. F. C, Lehmann, 
and in due course one which fell into the hands of Sir 
Trevor Lawrence flowered, and was found to be of a 
new genus entirely. It was named Serrastylis modesta 
Ms r. Rolfe, and published in the Kew Bulletin of 

ay, 1894. 

At the meeting of the Orchid Committee of the Royal 
Horticultural Society on Saaehew, November 27, 1894, 
another specimen was exhibited by Major Joicey, Sun- 
ningdale Park, Sunningdale (gr., Mr. F. J. orne), 
when it was awarded a botanical certificate, and su 
plied the material for our illustration. The se 
and petals are reddish, edged with yellow; the lip 
white, with a few purple streaks. A curious feature 
in the flower is the arrangement of the two large wing- 
like auricles on the colamn, the side lobes of the |} 
being similarly formed, and curiously arranging wi 
them in color and shape, although on separate ae. 
The plant is said to stand near Brassia. In habit it 
resembles a small Oncidium sareodes, and it is said to 
thrive well in the Cattleya house.—The Gardeners’ 


| 
ibutes 
Lisb who, in 1560, brought the plant thence into 
The 
nd the 
a well 
to the 
whi bulk, however, Cur ine in heigh 
‘sent by standard to four feet six inches in height, . 
will hold one thousand pounds of tobaeco, the 
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RECENT GLACIAL STUDIES IN 
GREENLAND. 


Presidential address before the Geological Society of 
America, by T. C. CHAMBERLIN, LL.D. [Abstract.] 


THE purpose of the studies was to find light upon 
some of the obseure problems of our own former 
glaciation. The studies consisted of: 1. A cursory 
serutiny of the coast between Cape Desolation and 
Inglefield Gulf (a stretch of above a thousand miles), 


‘to catch the effects of former glaciation. 2. A brief in- 


spection of three local glaciers on Disco Island near 
the Arctic circle, for comparison. 3. A study of the 
inland ice, local ice caps and fourteen derivative 


laciers about Inglefield Gulf, between 77° and 78° north | parison witl i 
An effort was made to eliminate the dif-| that drumlins could be formed under the moving ice. 
The geo-| Dramloidal curves were seen in connection with low 


atitude. 
ferences due to topography and to latitude. 
logical formations of Greenland are, in the main, un- 
favorable to glacial studies, but Inglefield Gulf pro- 
bably furnishes the best conditions to be found in that 
country. 

The feature that first impresses the observer, on 
reaching the glaciers of the far north, is the verticality 
of their walls. Southern glaciers terminate in curving 
slopes, and those of Disco and middle Greenland have 
the same habit, but the glaciers of the far north rise 
like an escarpment of rock one hundred to one hun- 
dred and fifty feet or more. The edges of the layers 
are cut sharp across. This was attributed to the low 
inclination of the sun’s-rays and their impact from all 
points-of the compass in succession. 

Next to the verticality of the edges the most im- 

ressive feature is the pronounced stratification of the 
ice. The stratification of glaciers is notat all new, but 
the extent, definiteness and peculiar characteristics of 
these, is perhaps in some measure a revelation. The 


ice is almost as distinctly laminated as sedimentary | advanced than at present. ; ; 
In the upper portion the ice is white and the| ant bearing on the former extension of glaciation. It 
i In the lower|is evident that the driftiess area is conclusive evi- 


rock. 
beds are produced by simple partings. 


along the sides of the glacial lobes. The amount of 
melting is not sufficient to give large streams, and this 
is probably the reason for the absence of the eskers 
and kames. The chief bearing of the observations is 
in showing that the debris of the glacier is confined to 
its base. It does not rise higher than eskers rise ; 
henee they cannot be supposed to be superglacial. 
They must be formed in tunnels beneath the ice, or in 
channels at its edge. 

No drumlins were seen in process of formation. 
The observations, however, have some bearing upon 
their formation. The limiting of the debris to the 
basal layers limits the formation of drumlins to the 


bottom of glaciers. The weakness of the ice in com- 
its own debris gives ground for believing 


embossments of rock under the glacier, and the druin- 
loidal curve is believed to suggest the process of ac- 
cumulation, the debris gathering under the shearing 
plane represented by the drumloidal curve. 

Lieutenant Peary having commenced observations 
on the movements of glaciers. the author did not at- 
tempt this. The physical evidences make it clear that 
the average rate of movement was very slow. 

The amount of drift on the territory once occupied, 
but now free from ice, is notable rather for its seanti- 
ness than its abundance. It was very limited where- 
ever studied, and indicates no great activity of the 
ice beyond its present limits. 

Are the Glacters Advancing or Retreating ?—Several 
show evidences of retreat; some show evidences of 
slight advances, while others indicate that they are 
practically stationary. A driftless area was discovered 
on the edge of the inland ice near Bowdoin Bay, which 
shows that the ice has at that point never been further 
This has a very import- 


portion the ice is discolored with debris, which occurs | dence that no former extension of any moment oc- 


in definite layers in the ice, so that it is laminated. | curred at that point. 


Dalrymple Island, on the west 


The debris embraces silt, sand, rubble and bowlders, | coast, is not glaciated, but the Cary Islands, that lie 


aod all are arranged in layers usually. The stratifica- 
tion was supposed to originate in the snow falls, but 
this does not aceount for the introduction of the debris 
layers. This was attributed to the shearing of the 
layers upon each other, Iestances were cited and pho- 
tographic illustrations shown exhibiting the precise 


thirty or forty miles out in Baffin’s Bay, were once 
overridden by a movement from the north, and con- 
tain limestone and sandstone erratics believed to have 
been brought from Grinnell Land, or that region. 
These facts indicate a considerable movement from 
the north, but not a movement from the east. All 


method in which the debris is introduced into the ice, | along the coast, from southern Greenland to Inglefield 


it is rubbed off from the crest of embossments or promi- 
nences of rock or gravel over which the glacier passes. 
The debris so rubbed off is-either carried directly out 
into the iee by the shearing of one layer over another, 


Gulf, there are stretches of mountains that are very 
angular and irregular and show no evidences of ever 
having been overridden by'the ice. There are other 
stretches of the coast that seem to have been once 


carrying the debris between them, or else the layer in- | covered by the ice, as their contours are subdued. It 
to which the debris is introduced doubles upon itself | would appear, therefore, that the ice once pushed out 
in the lee of the prominence and becomes at length | to the coast line a portion of the western coast, and 


flattened out into the layer. Other evidences of shear- failed to do so along the other portion. 


The general 


ing were given, and the faulting and contortion of the conclusion is that no great extension of the Greenland 

lice has formerly taken place, and hence that the 
In summary, it appears that stratification originated theory that the glaciation of our own region had its 

in the nucleus of deposition, emphasized by winds, | source in Greenland is without support. 

rains and surface melting; that the extended stratifi- | 

cation may have been intensified by the ordinary pro- | the former elevation of Greenland, but glacialists are 


layers was described, 


cesses of consolidation; that shearing of the strata 
upon each other still further emphasized the stratifica- 
tion and developed new horizons under favorable con- 
ditions ; that basal inequalities introduced new planes 
of stratification, accompanied by earthy debris, and 
that this process ated 

minute laming. There is involved in this conception 
the idea of an ice layer acting as a unit of movement, 
and this idea is important in the physics of glaciers. 
This view involves the idea of rigidity of the ice rather 
than viscosity, The picture is not that of gravitation 
pulling a thick, stiff tiquid down the lee side of an 
embossment, but of a rigid body thrusting itself over 
ite crest, 

As to the cause of glacial motion, only a brief indi- 
cation of the views that seemed to be favored by the 
observations of the summer was given. A glacier is 
essentially made up of large, interlocking granules 
that have been developed from the snow crystals and 
pellets of the original snowfall. In the growth and 
the changes of these granules the secret of motion may 
lie. Thompson assumed that pressure lowers the 
melting point of ice, and the converse is doubtless 
true. raday and Tyndall have shown that ice 
melted under pressure promptly freezes again when 
freed from pressure. They have also shown that the 

resence of frozen surfaces in close juxtaposition 
acilitates freezing. Tyndall teaches that isolated par- 
ticles or points of ice melt more freely than others from 
lack of support. Here are agencies which favor melt- 
ing under certain conditions and freezing under other 
conditions, and all these conditions affect the indi- 
vidual granule in the mass of the glacier. It has its 
points of contact and pressure, its free surfaces, its 
eapilliary interspaces ; it is subject to pressures, tor- 
sions and tensions which are constantly varying. 
Gravity is always acting upon these, bringing to bear 
pressure, whose resultant is always down slope. Now, 
every warm day sends a wave of heat energy into the 
ice, which becomes transformed into the potential 
heat of water and passes down through it. This is 
competent to aid melting where the conditions favor 
it and to aid freezing where the conditions favor that. 
Here, then, are varying susceptibilities to melting and 
freezing connected with every granule. Here is alsa 
an agency capable of acting upon the susceptibilities, 
and there is a gravity ever present, bringing te bear 

ressure and impelling toward motion down the slope, 
n these agencies the explanation of glacier motien 
was sought, 

The debris of the glacier is found chiefly in the basal 

fifty or seventy-five feet, and under the ice, The debris 
under the ige is sometimes moved by the ice and some- 
times overridden by it, At the end of the glacier it is 
heaped up In moraines and much ice is often incor- 
porated, which on melting gives many of the irregu- 
arities of the moraine. The glaciers drop their ma- 
terial in front and so sometimes build up their own 
pathway before them, thus that it is easy to under- 
stand how they may advance over sandy soils without 
abrading or disrupting them. 

No eskers and kames were seen in process of forma- 
tion, except miniatare types. None could have been 
formed on the surface, because, with trivial exceptions, 
there is no material there of which to form them, The 


bottom drainage is chiefly accomplished by streams 


ed itself so far as even to form | 


Former Altitudes.—There is no ground to question 


concerned to know whether the elevation was coinci- 
dent with glaciation or not. The driftless area dis- 
covered seems to show that at the time of the former 
greater elevation climatic conditions were not as favor- 
able as the present for glaciation, otherwise the ice 
would have pushed torward over it. Only a very 
sligit elevation, under present conditions, would be 
sufficient to cause the ice to override this driftless 
area. The raggedness of Dalrymple Island, and the 
general angularity of the coast mountains, throw the 
weight of their evidence in the same direction. It 
would appear, therefore, that the former elevation of 
Greenland was not coincident with conditions favoring 
glaciation. 


THE SEVENTH WINTER MEETING OF THE 
GEOLOGICAL SOCIETY OF AMERICA. 


THE annual convention of the Geological ey of 
America was called to order by the president, Prof. T. 
C. Chamberlin, of Chicago University, in the geologi- 
eal jecture room of Johns Hopkins University, Balti- 
more, Thursday morning, December 27, and was 
started on its successful career by the graceful address 
of weleome by Prof. D. C. Gilman, president of Johns 
Hopkins, who spoke of the prominent position given 
gxeology and its allied sciences in that institution. 

During the last year the society lost two fellows by 
death, one of whom, Prof. George H. Williams, a vice- 
president of the society, was one of the foremost 
geologists in the United States, and the other, Amos 
Bowman, was a member of the Canadian Geolog 
Survey. 

The present active, living fellowship of the society 
is 229, a net increase of nine within the year, and is 
distributed over the continent as fallaws; District of 
Columbia, 34; New York, 27; Oanada, 23; Pennsyl- 
vania, 17; Massachusetts, 17; Oalifornia, 12; Ohio, 12; 
Illinois, 10; Oonneeticut, 7; Iowa, 7; Minnesota, 6; 
Michigan, 5; New Jersey, 5; Kentucky. 4; Missouri, 
4; Alabama, Colorado, Kansas, Texas, Virginia, Wis- 
consin, 3 each; Maryland, Seuth Dakota, Vermont, 
West 2 each; Arizona, Georgia, Idaho. Indi- 
ana, Maine, Mississippi, North Qaralina, New Hamp- 
shire, Rhode Ieland, _ tal 1 each, and 1 each in 
Brazil, Burma and Mexiea, 

The influence of the society has been marked in the 
direetian of more sympathetic co-operation and har- 
monious working among the geologists of the conti- 
nent, due partly, no doubt, to the personal contact 
and acquaintance fostered by the semi-annual gather- 
ings of the fellows. The activity of the organization 
is attested by the five handsome volumes of the Balle- 
tin, comprising more than 2,900 pages of text, with 77 
plates, which have been issued in the past six years. 

By the death of Prof. Williams, the society loses one 
of its most able, active and enthusiastic members, a 
man who had “grown out of local into national 
work and importance.” A fitting memorial was read 
yy Prof. W. B. Clark, his colleague in Johns Hopkins 

niversity, and several fellows of the society took 
the opportunity publicly to express their high opinion 
of Prof. Williams as a geologist, as a teacher an 
man. A biographical notice of Prof. Williams has 
already appeared in the columns of the SCIENTIFIC 
AMERICAN, 


Dr. H. M. Ami, of Ottawa, presented a memorial of 
the other deceased member, Mr. Amos Bowman, who 
was largely instrumental in Me menor the first Calj. 
fornia State Geological Survey, and later in life re 
moved to Canada. 

The scientific part of the programme was introduced 
by Prof. N. 8. Shaler, of Harvard University, who 
read oper: on certain features in the jointing ang 
veining of the Lower Silurian limestones near Cumber. 
land Gap, Tenn. These features, which are severgj 
series of parallel lines or narrow grooves, have beep 
referred by some authors to ancient glaciation. Mj. 
eroscopical investigation shows, however, that the 
grooves are innumerable gash veins of calcite in the 
dolomite which have been eroded at the surface. No 
distorting strain seems to be proved, and the fissures 
must be due to contraction and jointing in peculiar 
fashion. 

Mr. C. D. Walcott, director of the United States 
Geological Survey, then gave an exposition of the 
Appalachian type of folding of rock strata shown in 
the White Mountain range of Inyo County, Cal, 
This range is the next one east of the Sierra Nevada 
and rises to nearly the same height, more than 14,009 
feet. A typical closed and overthrust synclinal fold, 
with strata diverging on each side of it like the stickg 
of a fan, is plainly shown in the walls of the Silver 
Canon. The trough of the fold is here 3,000 feet deep, 
and is overturned toward the east, instead of toward 
the west, as is the case in the Appalachian system, 
The sharpness and depth of the syncline diminish 
toward the south. The range lies in the midst of the 
great arch indicated by the Wahsatch Mountains on 
the east and the Sierra Nevada on the west. No Ar- 
chean rocks are now known to be exposed in the region, 

In another paper Mr. Walcott gave a brief account 
of the discovery of Lower Cambrian rocks and fauna in 
the same mountain range. 

** New Structural Features in the Appalachians” wag 
the topie diseussed by Mr. Arthur Keith, of the United 
States Geological Survey. The regularities in strue- 
ture were shown long ago by Professors Hall, Safford 
and others, but the smaller irregularities are of great 
importance in tracing out the history of the region, 
and they have been studied only within the last few 
years. His investigations in this field have led the au- 


thor to adopt a theory that the compressive strain 
which deformed the strata began in the crystalline 
gneisses and granites. This thrust the erystallines 
against the sedimentary strata, and by differential 


|motion along the shear zones produced buttresses 


around which the chief changes of structure were 
grouped. 

The diseussion which followed the reading showed 
that not allof Mr. Keit:.’s colleagues have accepted his 
views, as they hold to the old idea that the crystalline 
axis was the stable portion of the region. 

Prof. H. P. Cushing, of Cleveland, then read a pa- 
ee. on the faults of Chazy township, Clinton County, 

Y., in which he gave the results of some detailed 
mapping in a ion which is noted in the history of 
palzontology. hat the Lake Champlain region is, 
structurally, one of faulting without folding is well 
known. e structure is well exhibited in Chazy 
township, and its consideration is of importance, be- 
cause of its bearing on the structure of the Adirondack 
region, in which, on account of the lithological simi- 
larity of the rocks, the determination of their precise 
relations is a matter of very great difficulty. The great 
number of the faults and the consequent small size 
of the various fault blocks are striking facts. The 
main series of faults trends about northeast, and 
brings Potsdam and Chazy rocks info contact. This 
series has a throw of about 2,000 feet. 

In a per entitled ‘‘The Formation of Lake Ba- 
sins by Wind,” Mr. G. K. Gilbert, of the United States 
Geological Survey, described certain phenomena which 
had come under his observation in the arid regions 
of the Southwest. The region immediately under con- 
sideration is occupied by Cretaceous shales, and the 
basins described usually lie on the divides between 
drainage systems, and are saucer-like depressions in 
the hillsides, with a slight elevation on the side 
farthest from the direction of the prevailing wind, 
which is westerly. When the basin is on the east- 
ward slope of the divide and the elevation, conse- 
quently, is below it, water collects in it, and a lake is 
formed which is more or less persistent. Two of the 
conditions favorable to the formation of basins in this 
way are an arid climate and a soil unprotected by 
vegetation. 

n another paper Mr. Gilbert gave the resulis of an 
a to measure the extent of Cretaceous time by 
a study of the stratigraphic succession in the same 
region, the drainage basin of the Arkansas River. 
Here there is a great thickness, about 3,900 feet, of 
limestone and shale, which is divided into couplets, 
consisting of a foot to a foot and a half of limestone 
and an inch or so of shale. On account of their regu- 
larity these alternations are hardly to be accounted 
for by oscillations of level. The suggestion is made 
that the alternations are due to climatic cycles, Such 
an amount of sediment as 18 inches could searcely be 
deposited in as short a time as one vear at the distanee 
from the Cretaceous shore line at which these strata. 
were laid down. The lunar cycle does not seem te ef 
fect great climatic changes, The cycle of the preces 
sion of the equinoxes, however, produces great climatic: 
changes, ie changes of the position of the earth’s 
poles. It requires about 21,000 years to complete. 

Mr. Gilbert would assign about 4 feet of these strata: 
to each such cycle, which gives about 21,000,000 years 
as the measure of this portion of Cretaceous time. 
This result is rather staggering when one considers 
what a small part of the geological scale is oecupied 
by these strata. > 

The Tepee Buttes are certain conical hills which 
dot a portion of the Arkansas basin like enormous 
Indian tepees or tents. They were made the subject 
of special study last summer by Messrs. Gilbert and 
F. P. Gulliver, and the latter described them to the 
society with theaid of numerous lantern slides. The 
cones consist of limestone largely made up of the shells 


oftone species of mollusk, and were originally surrounded 
by great bads ofshale which bave been mostly removed 


as a. by erosion. 


In the course of some remarks on the geology of 
Arizona and Sonora, Mr. W. J. McGee, formerly 
United States Geological Survey, but now of the 
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of American Ethnology, said that buttes near 

Gulf of Calitornia have very little talus, and 
w that not very long ago, geologically speaking, 
the gulf had stood several hundred feet higher than 
w, The surface rocks in Arizona are mainly of vol- 
pen while in the Mex.can portion of the re- 


igin, 
om Mesorole limestones prevail. The rivers, all of 
which have definite heads in the mountains, but are 


abso! by air and earth before they can reach the 
gel follow the great valleys, but they tra- 
verse them and the mountain ranges, on account of 
the general dip of the whole plain tothe south west. 

Dr. J. W. Spencer continued the series of papers on 
Cuba begun last summer at the Brooklyn meeting of 
the society, by deseribing the geological evolution of 
the island. He first spoke of the physical geography 
of Cuba, and of the adjacent submerged banks and 
fjords. Exclusive of a few areas locally older, the ap- 
parent foundation of the island is composed of vol- 
eanic rocks of Cretaceous or slightly earlier date. 
These are succeeded by fossiliferous Cretaceous sands, 
ete, and limestone greatly disturbed. The Eocene 
and Miocene deposits form a physical un‘t, and are 
composed mostly of limestones having a thickness 
of from 1,900 to 2,100 feet. The Pliocene period 
was mostly one of high elevation accompanied by 
very great erosion. At the close of this period the 
Matanzas subsidence depressed the island so as to 
leave only a few sinall islets and to permit the accu- 
mulation of about 150 feet of limestones. Then fol- 
lowed the great Pleistocene elevation, with the exca- 
vation of great valleys, the lower portions of which 
are now fjords, reaching in one case at least to a depth 
of 7,000 feet before joining the sea bottom beyond. 
The elevation was followed by the Zafata subsidence, 
which reduced the island to smaller proportions than 
those of to-day, and permitted the accumulation of 
loams and gravels like the Columbia formation of the 
eontinent. Subsequent minor oscillations are indicated 
by terraces and recent small canous now submerged. 

Some of the resuits of two of 
expeditions of last summer were given in papers by 
Profs. T. C. Chambertin and G. F. Wright, the for- 
mer of whom was geologist to the Peary relief expe- 
dition, and the latter was with the ill-fated party led by 
Prof. Seott. Prof. Chamberlin’s elaborate report was 
presented as the presidential address to the society, 
and was profusely illustrated by stereopticon views. 
It contained so much of interest and importance that 
a full abstract will be found elsewhere in the ScrEn- 
TIFIC AMERICAN. 

Prof. Wright stated the direction of the glacial 


the several Arctic | 


‘Glacial Lakes in Western New York,” ‘ Lake 
Newberry, the Successor of Lake Warren.” These 
were the titles of two papers by Prof. H. L. Fairchild, 
of Rochester, N. Y., which were introductory to more 
detailed study of the lacustrine history of western New 
York. It was shown that all the present deep valleys 
of the linear or ** Finger” lakes were, during the re- 
treat of the ice sheet, filled with water to the height 
of the drift cols south, and that they overflowed into 
the Susquehanna. The old channels are well shown 
and the deltas built by streams debouching into the 

lacial lakes, The glacial Seneca, named the Watkins 

ke, and the glacial Cayuga, called the Ithaca a 
were over 1,000 feet deep, Similar lakes were form 
in other valleys inclined northward in which no lakes 
now exist. Eighteen of these local lakes were named, 
ranging from the Onondaga Valley on the east to the 
Tonawanda Valley on the west. 

When the ice front reeeded northward the local lakes 
were lowered to the level of a vaster lake, which had its 
outlet through the Seneca Valley over into the Che- 
mung at Elmira. By the depression of Central New 
York this outlet was lower than the Chicago outlet, 
which had been the previous one. For this newly de- 
termined lake, lying at a lower level than Lake War- 
ren and higher than Lake Iroquois (outlet by the Mo- 
hawk), the name “ Lake wsemew was given. 

In describing the glaciation of Newfoundland Prof. 
Chamberlin said that in general the movement of 
the ice seems to have been from the interior of the 
island toward the coast and to indicate the existence 
of a local glacier. There was, apparently, very little 
transportation of material except by the pheral 
portions of the glacier. 

Passing at one step from hee | recent formations to 
the most ancient rocks on the continent, the next 
paper was “A Further Contribution to Our Knowledge 
of the Laurentian,” by Prof. F. D. Adams, of Mont- 
real. After referring briefly to his previous work on 
certain intrusive rocks of the Laurentian area, the 
author gave a condensed account of the results of a 
study of the stratigraphical relations and petrographi- 
eal character of the gneisses and associated rocks of 
the Grenville series in that portion of the Archwan 

rotoxis which lies to the north of the island of 

ontreal. The paper was illustrated by numerous 
lantern slides, the most remarkable of which were 
some rock thin sections about three inches in diame- 
ter, made in Upsala, Sweden, and used without fur- 
ther preparation in the stereopticon. 

Following this the lantern was used to illustrate a 
discussion of ‘‘ The Crystalline Limestones and Associ- 


seratehes in Newfoundland, and the evidences of aj| ated Rocks of the Eastern Adirondacks,” by Prof. J. F. 


pregiacial elevation of the island. The well rounded 
and flowing outlines of the coast range of mountains 
in Labrador are in marked contrast with the jagged 
character of the coast of southern Greenland, due to 
numerous needle-like peaks rising from 2,000 to 4,000 
feet, which evidently have never been completely 
covered by the ice cap, though glacial striz have been 
found on the mountains up to1,500 feet above the 
sea. Adesecription was also given of the projection 
of the inland ice, which comes down to the coast near 
Sukkertoppen, in latitude 65°50’, and of the phenomena 
which indicate the former extension of the Greenland 
ice far beyond its present limits. The absence of till 
or other glacial deposits in any large amount is very 
noticeable both on Labrador and Greenland. In dis- 
cussing this paper Mr. C. D. Walcott stated that his 
observations had led him to believe that the main 
work of base leveling on Newfoundland and Labrador 
was done in prepaleozoic time, and that not much had 
been aceomplished by glaciation. 

In a communication on high-level gravels in north- 
ern New England, Prof. C. H. Hiteheock stated that 
recent observations had proved the existence of level- 
topped terraces or beaches in the southern of the 
lake Memphremagog drainage basin. ese prove 
the existence of a glacial lake in that region. 

Prof. H. F. Reid, of Baltimore, has been making a 
study of the variations of glaciers, especially those of 
Switzerland, and he presented the results of his inves- 
tigations in a brief and interestng paper. Between 
the years 1735 and 1880 periods of maximum cold and 
dampness of the Swiss climate have recurred about 
once in 35 years, and in general there seems to have 
been a corresponding advance of the glaciers. It is 
very difficult to correlate the data, at the same time 
different glaciers in the same region present different 
phases of advance or retreat. The velocity of a gla- 
cier depends upon snowfall, as well as upon the incli- 
nation, configuration and nature of its The thicker 
the ice at the point, the slower the retreat. though 
the amount of ice melted be the same. Contrary to 
the general impression, glaciers are never in a state of 
equilibrium, but are always advancing or retreating, 
though the movements are very slow. 

Mr. Warren Upham, of Somerville, Mass,, presented 
* paper on the discrimination of the accumulation of 
ice sheets by snow on their entire area from an ad- 
youse or invasion by the front of the ice, extending 
hed glacier thus into new territory. He showed that 

ne former condition had been generally prevalent in 
the glaciated portions of both North America and 
urope by the oceurrence of comparatively small 
— of ice accumulation beyond the extreme boun- 
principal sheets. The condition of 
~- invasion is indicated on the outer part of the drift- 
Staten” area eastward from Salamanea, N. Y., through 
Martha's Vineyard and Nan- 

es i i 

located and t strata beneath the ice were dis- 
r. Upham followed this r with one on the cli- 
ua conditions shown by North American intergla- 
pacer orc During the times both of general accu- 
fan 10n and growth of the ice sheets and of their 
corded fo son Soauntiona of their borders were re- 
a eral districts by forest trees, peat and 
tain pa gare inclosed in beds underlain and over- 
atten tae a Such beds formed while the ice accumu- 
species: progress inclose chiefly Arctic or boreal 
the Chan < when the ice was being melted away in 
to the epoch, the flora and fauna, 
oronto and interglacial beds, as at 
region. The cold eli 


to have been f 
upon the waning joe bende, a temperate 


Kemp, of Columbia College. The areas of these rocks 
especially referred to lie in Essex County, and were 
shown to be generally small, usually less than a square 
mile in extent, and to consist (a) of white, graphitic, 
crystalline limestone, with great numbers of inclusions 
of silicates, (b) of ophiolites, (c) of black garnetiferous 
hornblende schists, (a) of lighter gray schists and (e) 
in one area of closely involved grabulite very much 
like the Saxon granulite. 

The evidence of the plasticity of limestone under 
ner was graphically shown in the photographs. 

he trap dikes that often cut the limestones were re- 
ferred to and the relations with the intrusive gab- 
bros set forth. The argument was made that the 
limestones are older than the gabbros and anortho- 
sites of the Norian series, and that they are the rem- 
nants of an extended formation which was cut up by 
these intrusions, largely metamorphosed by them and 
afterward eroded. 

The corresponding areas on the western side of the 
Adirondacks in Jefferson and adjoining counties have 
been made the subject of especia! study recently by 
Prof. C. H. Smyth, Jr., of Clinton, N. Y., whose con- 
clusions as set forth at length in the next paper may 
be summarized here. In this region we have a series. 


| 


| 


of sedimentary rocks consisting of heavy beds of cry- 


stalline limestones and interbedded gneiss associated | making it useful is before the society. 


two extend even to the western shore near Washing- 
ton, The last has not been identified outside of New 
Jersey. Prof. Clark’s second paper discussed the wide 
extent of Miocene beds in Monmouth and Ocean 
Counties, N. J. The gravels, sands and clays were 
considered, and their ielations shown, together with 
the oceurrence of glauconite in certain areas, and the 
article closed with a brief explanation of the con- 
nection of the strata in the northern counties with the 
highly fossiliferous beds in South Jersey. 

**Sedimentary Geology of the Baltimore 
was the title of a paper by N. H. Darton, of the United 
States Geological Survey, Baltimore is built on hills 
of Pleistocene age. In the general region four of the 
great coast plain formations are ex . The Poto- 
mac strata are most prominent, while the Chesapeake, 
Lafayette and Columbia formations are represented. 
The author gave a brief history of the successive de- 

Prof. D. Salisbury, of Chicago University, ina 

per on the surface formations of southern New 

ersey, gave some of the results of several seasons field 
work for the State geological en ol The author 
believes that these formations, which have often been 
grouped together under the names * Yellow Gravel” 
and *‘Columbia,” are really divisible into four forma- 
tions, the oldest of which greatly antedates the glacial 
period. The several beds are unconformable to each 
other and are believed to have been widely separated 
in point of time. ‘ 

Mr. Waldemar Lindgren’s paper on ‘‘The Charac- 
teristic Features of the California Gold Quartz Veins” 
brought out many interesting facts. These veins are 
not confined to the contact between the granite and 
slates, nor do they by any means characterize the con- 
tact, as Von Richthofen has said. Prof. J. D. Whit- 
ney’s statement as to the parallelism of strike and dip 
of veins must be rejected also. The veins are true 
fissure veins, and the ——— of the gold must be sought 
in rocks below those which vow form the surface of 
the Sierra Nevada. An important chemical chan 
in the country rock near the fissures has been in the 
production of carbonates. 

Dr. G. P. Merrill then described and showed peek 
meos illustrating the great decomposition in situ suffer- 
ed by theecrystalline rocks of the District of Columbia. 
And Mr. Bailey Willis, of the U. 8. Geol. Survey, closed 
the scientitic part of the convention by relating the 
various cycles of deposition, elevation, decomposition, 
erosion and redeposition that havestaken place in geo- 
logic time, especially in the Appalachian Mountains, 
In the absence of their authors, abstracts of several 
other papers were read by deputies. 

While a portion of the above described programme 
was ne out, those especially interested in 
petrography obtained the permission of the society to 
expedite clearing away the long list of poeses by with- 
drawing to consider topics of peculiarly pet ic 
interest. Under the genial chairmauship of Pro . 
K. Emerson, of Amberst College, eight papers by the 
following authors were disposed of: Prof. W. 8. Bay- 
ley, of Waterville, Me.; Dr. Alfred C. Lane, of the 
Michigan Geological Survey; Mr. L. 8. Griswold, of 
Harvard University; Dr. B. Mathews, of Johns 
Hopkins; and Prof. J. F. Kemp, Most of these con- 
tributions provoked much friendly discussion and the 
“family party” was considered a great success. 

In all, forty-seven papers were on the programme, 
of which forty-four were read in whole or in ab- 
stract. The photograph committee reported the ac- 
cession of more than four hundred views, and the 
display of nearly twelve hundred photographs was 
one of the features of the meeting. 

Th» council reported that five new fellows had been 
elected to the society. ‘ 

The library has grown to such dimensions that per- 
manent quarters have become n , and an ar- 
rangement to that end has been perfected with the 
Case Library, of Cleveland, Ohio, and a scheme for 
The officers 


with igneous rocks from which it is not always pos-| for 1895 are: president, Prof. N. 8. Shaler, of Harvard 


sible clearly to se 


with the limestones may be in part modified igneous | 
rocks. Several varieties of undoubted igneous rocks, 
chiefly granite and gabbro, with minor diorite and 
diabase, are all younger than and intrusive in the 
sedimentary series and 
metamorphism therein. 


localities of the State lie in these contact zones. The Hall. 
is not clear ex-| ties gave the visitors a Juncheon and Friday evening 


relative age of the intrusions 


te them. Certain bornblendic ; University ; 
and pyroxenic gneisses which are constantly associated | Conte, of the University of California; secon 


Jose Le 
vice- 
resident, Prof. C..H. Hitchcock, of Dartmouth  Col- 
ege. The secretary, treasurer and editor are the same 


as heretofore. 
On Thursday evening the authorities of Johns 


first vice-president, Prof. 


roduced marked contact ' Hopkins University tendered the four sefentific socie- 
any of the famous mineral ties in convention in Baltimore a reception in MeCoy 


Friday noon the resident members of the socie- 


cept for diabase, which is the voungest of the rocks. | the Geological Society held its annual dinner, so that 
Besides these rocks, whose origin is a clear, | social matters were not wholly lost sight of in the 


there are wide areas of gneisses whose o 


n and! midst of so much solid fact and abstruse reasoning. 


relation to the other formations are matters of doubt. | More than sixty fellows and many others attended the 


The paper presented by Prof. H. 8S. Williams, of sessions of the Geological Society. 
related the discovery of certain | vote of thanks to the 


Yale University, 
Devonian forms of mollusks in the much younger 
strata belonging to the upper portion of the Lower Car- 
boniferous period occurring in the Spring Creek lime- 
stone of Arkansas. The species noted do not occur in 
the Devonian rocks of the Mississippi, but are found 
farther west, as well as in New York State. The 
author accounts for their presence in the Arkansas 
rocks by supposing that there was an incursion of 
Devonian forms of life from the West. 

The paper entitled “The Pottsville Series Along | 
New River, West Virginia,” by Dayid White, of the) 
United States Geological Survey, was an important | 
contribution to stratigraphical geology, but was a 


technical for reproduction here. 
Prof. W. B. Clark, of Johns Hopkins University, 


read two papers, one on the Cretaceous de ts of to take rank immed 


the northern half of the Atlantic coastal plain and 
the other on the marginal development of the Miocene 
beds in eastern New Jersey. In the first the author 
stated that he had given local names as follows to 
the economic subdivisions of the New Jersey Cretaceous 
Geo. H. Cook, in ascending 


made by the late Prof. 

order : 

Raritan, of Clark, = Plastic clay, of Cook. 
Matawan = Olay maris. 

Navesink = Lower marl bed. 

Redbank = Red sand. 

Rancocas = Middle marl bed. 

Manasquan = Upper marl bed (lower part). 


All of these, except the last cross New Jersey, Dela- 
he eastern shore of Maryland, while the 


ware and t first 


After ing a 
niversity and Prof. Clark and 
Dr. Mathews, of the geological department thereof, 
the convention adjourned to meet again next summer 
with the American Association for the Advancement 
of Science, in San Francisco or elsewhere. 


PROF. VICTOR MEYER’S NEW METHOD OF 
DETERMINING HIGH MELTING POINTS. 


A DESCRIPTION of anenenee apparatus for the de- 

termination of high melting points, by his admirable 
ew methad, is contributed to the current Berichte by 

Prot Victor Meyer, in conjunction with his students 
essrs. Riddle and Lamb. 

The simplicity of the method will doubtless cause it 
iately among the standard pro- 
cesses for the determination of physical constants, and 
alongside the universally pular method of deter- 
mining vapor densities, which we likewise owe to the 
distinguished Heidelberg professor. Naturally, how- 
ever, operations at temperatures higher than those at 
which the hardest varieties of glass soften must pe 
foree be condacted in apparatus constructed of plati- 
num, just as in the cases of the determinations of 
vapor density at the same high temperatures. One of 
the main advantages of the method is that it only 
necessitates the use of a very smal] quantity of the 
substance whose melting point is to determined, 
thus enabling it to be extended to compounds of the 
most extreme rarity. 

The method is based upon the princi 
ing the temperature by means of a min 
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mometer constructed of platinum, the air contained 
in which is expelled, at the moment when the fusion 
of the substance under investigation occurs, by means 
of a soluble gas into a -measuring vessel filled 
with a liquid capable of dissolving the expelling gas. 

The substance whose melting point is to be deter-| 
mined is placed in a small anc very narrow platinum 
tube, which is fixed to the bulb of the air thermome- 
ter during the operation, and both are immersed in a 
bath of a fused salt whose melting point is consider- 
ably below that of the substance under investigation. 
Hence, the operation of determining a high melting 
point by this method is perfectly analogous to that 
usually adopted in determining ordinary melting 
points lower than the temperature of —s mercury. 

The air thermometer is simplicity itself. It consists 
of a spherical platinum bulb of about 25 ¢. c. —— 
from which rise parallel to each other two relatively 
long capillary tubes, also of platinum. One of the 
tubes passes down into the interior of the sphere, | 
almost touching the opposite inner surface, while the | 
other only just pierces the envelope. Both are bent | 
at right angles at their upper extremities, in opposite | 
directions. In order to cliestnate all errors due to the | 
capillary tubes a compensator is also employed, con- | 
sisting of a long capillary U tube of the same bore and 
bent at right angles at the extremities, so as to form 
an exact counterpart of the capillary portion of the | 
air thermometer. The small tube containing the sub- | 
stance is firmly fixed by means of stout platinum wire | 
so that its lower portion is in close contact with the | 
sphere ; the walls of the tube are of the same thick- | 
ness as those of the sphere. Thesalt employed for the | 
purposes of a bath is contained in a capacious plati- 
num crucible, supported over a table furnace in a 
miniature basket of platinum gauze. One of the ca- 
pillary tubes of the air thermometer is ready to be 
connected with an apparatus for generating pure car- 
bon dioxide, and the other is attached toa meas- 
uring burette similar to the well known Schiff nitrogen 
apparatus, but somewhat narrower, and surrounded 
by the outer tube of a Liebig’s condenser, through 
which a stream of cold water is continually passed. 
This arrangement enables the air to be collected and 
measured in the proximity of the furnace, The meas- 
uring burette is filed with a concentrated solution of 
caustic potash. The temperature of the water jacket 
is measured by a thermometer immersed in a small 
accessory reservoir, through which the water passes 
immediately after leaving the jacket. A — simple 
device has been adopted for determining the exact 
moment when fusion occurs. 

Before the experiment the little test tube is heated 
until the substance melts; a fine platinum wire, fur- 
nished with a thickened end, is then inserted in it, 
and allowed to become fixed by the solidification of | 
the substance. The fine wire is then over a} 
pulley some distance overhead and the free depending 
end is attached to a weight ; just below the weight a 
bell is hung. 

When everything is ready for the actual operation 
of determining a melting point, the salt in the crucible 
is fused, the lower part of the air thermometer and its | 
attached substance tube are inserted in the bath of | 
liquid, as is likewise the compensator, connection with | 
the measuring burette is made and the carbon dioxide | 
pecume is arranged to be delivering the oe gas. | 

en the temperature of the bath at length attains 
that of the melting point of the substance, the por- | 
tion of the latter in immediate cuntact with the walls | 
of the platinum tube fuses and instantly the wire is 
released and the weight falls and strikes the bell. | 
The moment the sound is heard, connection with the 
carbon dioxide apparatus is established, and the air 
contained in the thermometer is displaced and driven | 
into the measuring burette. The compensator is simi- 
larly treated and the quantity of air which it con-| 
tained deducted from that contained in the thermome- 
ter. From the resulting volume, together with the | 
knowledge previously obtained concerning the capac- | 
ity of the thermometer and compensator and the) 
known expansion of air, the melting point is obtained | 
by a very simple calculation. 

Four groups of interesting results have already been 
obtained by use of the new method, indicating the 
dependence of the melting point upon atomic weight. | 


They are as follows: “ 
Salt. Point, 
Potassium chloride....... .. 
Potassium iodide..... ...... 
Cesium iodide.......... 621°0 
Sodium chloride.... ....... 815°4 
Sodium bromide, ............ 757°7 
Calcium chloride ......... onl 806°4 
Strontium chloride............... . 83820 
Barium chloride........ 921°8 


It will be observed that in the halogen salts of both 
sodium and potassium a diminution of melting 
os accompanies a rise in the atomic weight of the 

alogen ; also that a lowering of the melting point ac- | 
companies a rise in the weignt of metallic atom in the 
case of the iodides of the alkali metals potassium, ru- | 
bidium and caesium, while the reverse occurs with re- 
spect to the chlorides of the alkaline earthy metals | 
strontium and barium. Whether there is| 
rise or fall of the melting point with ascending atomic | 
weight, however, the salt of intermediate molecular 
weight invariably exhibits an intermediate melting 
point.—A, E. Tutton, in Nature. 


ORIGIN OF NITRIC ACID. 


By Dr. T. L. Purpson, Graduate of the Faculties of 
Science and Medicine of the University of Brus- 
sels: Fellow of the Chemical Societies of London, 
Paris, Antwerp, ete. 


Ons of the most striking facts in the whole range of 
chemistry is that the two substances, ammonia and 
nitrie acid, so essentially opposite in character, are 
readily convertible one into the other. 


| replace ammonia as a source of nitrogen.” 


ammoria somewhat diluted was simply 
solution of permanganate of potash and the mixture that is, as ammonia and carbonic : 
allowed to remain for some days. Theliquid beingthen| Hence we see that atmospheric takes qa 
filtered from the hydrated peroxide of manganese, and part in the of nitrification, unless it be thal 
allowed to evaporate spontaneously in a warm room, comparatively small quantity which appears to be qm 
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— 
ured into a carbon return to nature as they originally exi 4q 


produced crystals of nitrite and nitrate If variably converted into nitric acid during 
0} 


the ammonia is in excess, the nitrite 

if the permanganate is in excess, the nitrate alone is atmospheric ammonia. 

obtained. | 
Again, if zine or tin be dissolved in dilute nitric acid, experiments, 

the liquid produced yields ammonia, a fact that has of the simplest nature are beyond the 

long been known. science the moment they touch on the theory of cregy 
In my note *‘On the Nature of Nit ad were tion. 

News, vol. lxix., p. 207), | stated incidentally that in It has been said of the ancient pre cage Cy thegell 


nature nitrates are “undoubtedly the residues of or- on the coast came from Gaul, but those who lived im 


I will now look a little closer into this the interior arose from the soil. This is, indeed, ¢m 


ganic life.” 
safest opinion ; for if we say they all came from 


question. 
A certain quantity of nitrogen is supposed to be ex- it will be asked, Where did the Gauls come fromm 


powcrs 


minates; and by lightning; but this, after all, may be dues 


These brief arguments, based upon direct chem ; a 
will, perhaps, again prove that questa 


tracted yearby year from the atmosphere bythe natural not from some more eastern country? And so we ma by 


process known as “nitrification.” In what does this 4 round the globe, through India and the New 
process consist ? 1t has occupied the thoughts of many orld, till, unlike Columbus, we get back to Brita 
eminent chemists in all parts of the world, especially again.—Chemical News. 

since the days of Napoleon Bonaparte. Many are the  qqmmmsssmsmms 


— 


theories that have been put forth to explain it—porous | - 
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bodies, catalysis, electricity, bacteria, etc.—and we 
may safely assert that hitherto it has remained unex- 
plained. No one seems to have realized that this pro- 
cess is universal, that it occurs constantly everywhere. 
But it is only in certain countries where rain is searce 
that the resultant nitrates are easily discovered ; for 
instance, certain parts of India, Peru, Eeypt, Arabia, 
China, Persia, Kentucky, Les Landes (France), ete. 
Where the climate is dry, the nitrates are seen to 
effloresce on in other parts 
washed away by the meteoric waters as rapidly as Sent by mail paid. to 
they are produced, and find their way into the rivers. | part of the United Snes. or Canada. Six dollars 

In my opinion nitrification simply consists in the ox- | year, sent. prepaid, to any foreign country. 
idation of ammonia; for in a series of experiments I ~ Ail the back numbers of THE SUPPLEMENT, from tia 
made many years ago with the view of forming salt- commencement, January 1, 1876, can be had. Pricag 

ter artificially by passing air through various bodies, ; 
Saame obtained any nitrates unless some ammonia- 
yielding substance was present, though, doubtless, 
traces might be obtained from the ammonia always 
present in minute quantity in the air. 

Now, ammonia is not only a voleauic product, but an 
organic residue—a secretion that has found its way 
into the artificial strata of the earth ever since life 
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of authors. Persons desiring a copy have only to 
for it, and it will be mailed to them. Address 


CAN and one copy AMERICAN SUPPERS 
MENT, one year, post 
~ or upon the globe. A liberal discoun ksellers, agents, 
residue of animal and vegetable life, but it isa a} 
volcanic product, like cnsbende acid. MUNN & CO., Publishers, 4 
Ammonia kills plants, but nitrates are absorbed by 361 Broadway, New York, N. Wig 
all,"and we find them in considerable quantity in the i 
nettle, the tobacco, the sunflower, etc. In an analysis | 
I made of a sample of Virginia tobacco leaf (grown | TABLE OF CONTENTS. 
upon a soil without manure), which arrived at my Pa 
laboratory just as it was taken from the soil, the sub- \L. CHEMISTRY.—Origin of Nitric Acid.—By Dr. T. Li PHIPSON.—A 
stance, when heated in a platinum crucible, defla- debated question in chemistry examined at length, with a theory 
grated ina very notable manner during incineration. | 
Nitrates are absorbed as such from the soil, and in the | yy, civit 
plant cell they are reduced, deprived of their oxygen, | 
which is secreted into the atmosphere by the plant, and | 
their nitrogen enters into the composition of albumin- | 
ous bodies, which, on the final decay of the plant, are | 
reduced to ammonia. 
Liebig. in his well known ‘ Principles of Agricultural 
Chemistry” (p. 20), says: “There is every reason to 
believe that in the process of vegetation nitric acid can 
h further th h Ih 
go much further than that, for ave convince my- 
its nitrogen can be assimilated, and that ammonia will 
injure the plant unless this conversion can take orebid of new 
In seeking, therefore, to discover the origin of nitric Vi. MECHANICAL ENGINEERING.—The Engine Room of a Great 
acid in nature we are compelled to ask, What is the Steamer.— An illustrated description from the popular and seien- 
origin of ammonia ? | tific standpoint of this modern mechanical marvel.—7 illustrations 
mmonia is found among the products of voleanic yyy. miscELLANEOUS.—A Gossip on Tobacco.—All about the 
action, and the celebrated chemist Wohler set up the —_weea.—its good and bad qualities.—3 illustrations. .................. 
hypothesis that its presence in the gaseous emanations 
of active volcanoes is due to the action of steam upon Victor Meyer's New Method of Deter 
deposits of nitride of silicium. In considering the ee ee Pointe. Ingenious application of the alt 
boracic acid lagunes of Tuseany, it would have been 
easy, also, to have imagined it due to deposits of | speed of rotating bodies 
nitride of boron. But unfortunately for this notion 
deposits of such artificial products have never been 1: KA(LROAD ENGINEERING.—Beak Locomotives.—A novelty 
met with in nature; and it is quite as possible that, '™ "Tench railroad practice.—A locomotive constructed to reduce 
voleanic ammonia may be of organic origin, like that 
of the vast guano deposits of our own time, or like X- TECHNOLOGY.—The Manufacture of Salt.—By THOMAS WARD. 
that derived from coal or petroleum, ete. Though| ~—Anexcelient contribution to applied chemistry.—How salt is 
traces of ammonia have been found in all mineral | 
springs rising through secondary and tertiary strata, it 
has never been detected in the water of springs rising 
and flowing directly from the primitive rocks, such as 
granite. Nevertheless it has recently been found in 
the mineral apoph yllite. 
At the present the average amount of ammonia in 
our atmosphere is to that of the carbonic acid as 3 is to | 
100; and this amount was considered by Liebig to be 
sufficient to supply the whole of the nitrogen required 
for plant life (and consequently for animal life) all 
over the — But he does not appear to have been 
aware of the constant and universal production of 
nitric acid. He believed that all the nitrogenous 
principles of plants are derived directly from ammo- | 
nia, and many still hold the same opinion, whereas | 
they are evidently derived from nitric acid, which 
itself is derived from ammonia by the natural process 
of nitrification. 


The substance of poets and animals produces 
ammonia by its natural decay, and this ammonia, by 
being oxidized, produces nitric acid. The latter is 
again absorbed by plants, transferred to animals as | 
albumen, ete., and finally reduced to ammonia by the 

If, therefore, we follow the atom of nitrogen through | now hase fac the 
organic nature, we find that nitric acid is not the first Specifications, and the prosecution of Applications for Patenw ia 
foamed, sinee it must be derived from ammonia. United States, Canada, and Foreign Coun 
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voleanic product, like car 
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In the primeval ages of the globe there could have | esstinn @ 
been no nitric acid, nor even ammonia ; but when the | Labels, Copyrights, Designe, Patents, Ap; 
earth had cooled life ap- | Cases. — on the Sale of Patenta, etc. 
peared—ammonia could have exist in the voleanic | 
products as it does at the present day. Later 
still, nitric acid formed from this ammonia was 
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